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ALLERGY OF THE ABDOMINAL ORGANS* 
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LTHOUGH it has long been recognized that abdominal organs may partici- 
oS z SD * 
pate in allergic reactions, there have been relatively few reports dealing 


with this subject. Because of the inaccessibility of the abdominal organs, con- 
siderable speculation has arisen as to the seat of the allergic processes and the 
nature of these reactions. ; 

My colleagues H. Straus, I. Gray, M. Harten, S. Livingston, and D. Grayzel, 
and I have attempted to reproduce and study allergic reactions of the ab- 
dominal organs under experimental conditions. Investigations, not feasible in 
human beings, were carried out in the rhesus monkey, in which it is possible to 
induce allergic reactions closely resembling those occurring in man. It is hoped 
that the brief analysis of these experimental findings presented herewith will 
facilitate a better understanding of allergic reactions occurring within the 
human abdomen. 

The primary experimental principle applied in most of these investigations 
was the production of allergic reactions in tissues which had been passively 
sensitized locally with human serum, containing atopic reagin antibodies. These 
sera were obtained from allergic individuals who were clinically very sensitive 
to such allergens as cottonseed, peanut, fish, egg, ete., and who showed very 
strong eutaneous reactions when tested with weak extracts of these allergens. 
This cutaneous sensitivity could be transferred to the skin of normal individuals 
by an intraecutaneous injection of 0.05 ml. of the reagin-containing serum. The 
allergie reaction at the sensitized site was elicited from twenty-four to forty- 
eight hours later by feeding the related antigen, i.e., peanut, cottonseed, fish, 
egg, ete., or by an intravenous injection of an extract of that antigen. Oral 
administration of the antigen was regularly followed, within from five to 
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fifteen minutes, by the entrance of traces of the antigen into the circulation 
and by the formration of a wheal at the sensitized cutaneous site. This reaction 
resulted from the union of the circulating antigen with the reagins, which had 
remained fixed in the skin at the site of sensitization. The intravenous injection 
of the antigen usually resulted in a more rapid onset and in a more inteise 
reaction than that which occurred following enteral administration. Both meth- 
ods of inducing the allergic reaction were employed, depending upon the needs 
of the experiment. In the earlier investigations sensitization was confined to the 
skin; in later studies, mucous membranes, other tissues, and even complete organs 
were successfully sensitized. 


METHODS OF EXCITING ALLERGIC REACTIONS IN ABDOMINAL ORGANS 


Under physiologic conditions offending allergens may reach and excite ab- 
dominal organs in two ways. Any specific excitant introduced into the alimen- 
tary tract may, by direct contact, induce allergic reactions in the organs through 
which it passes. It is also possible for any antigen which gains entrance into 
the blood stream to reach sensitive abdominal organs by this route. The most 
natural way for antigens to reach the circulation is by way of the alimentary 
tract. In our studies on normal individuals, fish, egg, nut, cottonseed, mustard, 
milk, and other antigens almost routinely appeared in the blood stream within 
from two to thirty minutes after their ingestion.1. This rapid absorption of the 
allergen accounts for many of the explosive allergic reactions which have been 
seen to follow; almost immediately, the ingestion of offending allergens. These 
reactions may affect widely separated organs, including parts of the digestive 
system distant from the site of administration and absorption of the excitant. 
That any one of several closely related organs or only one type of tissue may 
participate in an allergic reaction, while others in the same individual appear 
to remain unaffected, is recognized as a common occurrence in allergy, although 
an adequate explanation for this phenomenon is still lacking. 

Passage of allergens into the circulation has been demonstrated to occur 
almost regularly from all parts of the alimentary tract, including the esophagus, 
stomach,? duodenum,’ ileum, colon, and rectum.’ Gastrie acidity is an impor- 
tant factor in influencing the amount and rapidity of allergenic absorption. as- 
trie hyperacidity definitely retards and diminishes absorption, not only from the 
stomach and duodenum but also from the rectum.’ Hypoacidity and anacidity 
produce the opposite effects. Absorption of allergens may also be delayed or 
prevented by the previous oral administration of other food, oil, kaolin, peptone, 
hydrochlorie acid, or similar substanees.® Aleohol promotes and accelerates ab- 
sorption. The importance of these experimental findings in the management of 
food allergies is obvious. 

Allergen, administered rectally, may enter the blood stream as rapidly 
as that introduced into the duodenum, and even more rapidly than that taken by 
mouth.® It should also be remembered that other mucous membranes and lining 
surfaces permit the rapid passage of antigens. Hence, sensitive abdominal or- 
vans may be specifically excited by allergens which have been absorbed by way 
of the upper and lower respiratory tract” ® and through the vaginal and cervical 
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mucous membranes.° The same may be said in relation to allergens which have 
heen introduced into the pleural, pericardial, and peritoneal cavities,’® and into 
ihe urinary bladder’® and the gall bladder.? Similar effects may also occur when 
antigen is rubbed into the skin’! or administered by the intraspinal,'® intra- 
muscular, intracutaneous, or subcutaneous routes. 

Minute quantities of antigen, containing as little as 0.0001 mg. of nitrogen, 
when given intravenously, have proved sufficient to induce maximal allergic re- 
actions in passively sensitized tissue.© The severity of allergic symptoms may, 
therefore, be far more intense than might be expected from relatively slight con- 
‘act with the excitant. Moreover, it seems likely that in allergic incidents in- 
volving abdominal as well as other shock organs, observers are apt to overlook 
ihe importance of less obvious contacts with excitants, such as those occurring 
by inhalation and by vaginal, rectal, or parenteral administration. 


ALLERGIC REACTION IN PASSIVELY SENSITIZED INTESTINAL 
MUCOUS MEMBRANE IN HUMAN BEINGS 


An insight into the nature of the allergic reaction in the human alimentary 
mucous membranes was obtained by studies of the experimental allergic reaction 
indueed in the sensitized mucous membrane of the rectum.’? In this study the 
antigen was administered either rectally or orally. The reaction at the sensitized 
mueous membrane site appeared in from five to twenty minutes. 


Edema, hyperemia, and hypersecretion were the cardinal characteristies of 
the reaction developing at the sensitized mucous membrane site. Edema ap- 
peared first, associated with a pallor of the mucous membrane which was super- 
seded, within a few minutes, by marked hyperemia. Hypersecretion of mucus 
occurred over the affected area.- The entire reaction reached its peak within 
fifteen minutes and then began to recede rapidly, disappearing almost completely 
in about an hour. The subjective symptoms varied with the site of sensitization. 
Pruritus, rectal fullness, and burning, as well as a desire to empty the bowel, 
were experienced in variable degree, depending on the site of the reaction. The 
closer the reaction to the anus, the more varied and intense were the symptoms. 
Kew subjective symptoms were noted when the distance from the anal orifice 
was as much as 6 em. 

To observe the reactions in the ileum and colon mucous membranes, two 
patients, one with an ileostomy, the other with an ileocolostomy, were studied.‘ 
Sites on the exposed mucous membranes were sensitized by intramucosal injec- 
tions of reagin-bearing serum. Within four or five minutes following oral ad- 
ministration of the antigen, the allergic reaction started. Pallor and hyper- 
seeretion of the sensitized area were followed, in a few minutes, by edema which 
became progressively greater for about half an hour (Fig. 1). The pallor was 
replaced by marked hyperemia and the secretion of mucus became profuse. The 
entire reaction receded at the end of an hour. Except for itching or burning 
of the surrounding skin, no subjective symptoms accompanied these reactions. 

Direct application of antigen, on an applicator, to a sensitized mucous mem- 
brane site on the rectum’ or colon,’ produced an allergic reaction of moderate 
intensity in about four or five minutes. As a result of this application, suffi- 
‘ient antigen was absorbed to excite a previously sensitized cutaneous site. At 
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this time, the mucous membrane sites began to react maximally. This sequence of 
events, noted repeatedly in these and other experiments, again emphasizes the 
importance of blood-borne antigen in the elicitation of maximal allergic responses. 
Although direct contact of mucous membranes with offending allergens may 
produce severe reactions, it seems likely that, in most instances, reactions of 
maximal intensity are caused by blood-borne excitants. It is of interest to note 
that, in the above experiments, the antigen, which was gently applied on an 
applicator to the sensitized mucous membrane site (without rubbing), reached 
the circulation by passing through the sensitized area itself. Sensitive mucous 
membrane, therefore, is not a barrier to the absorption of offending allergens. 


Fig. 1.—Above, Human ileum (left) and colon (right) at onset of allergic reaction, Below, 
Human ileum (left) and colon (right) after thirty minutes, at height of allergic reaction. Ar- 
rows mark sites of sensitization. 


ALLERGIC REACTIONS IN PASSIVELY SENSITIZED ORGANS IN THE MONKEY 


In the monkey sensitization of mucous membrane was accomplished with 


laparotomy under sterile precautions, by the injection of sensitizing serum into 


mucous membranes exposed by incisions into various organs.'* One or more sites 
were sensitized in areas as far away as possible from the neighborhood of the 
incision into the organ. At times intussusception of one organ into another 
which had been opened permitted sensitization of the first without actual incision 
into it. Either the oral or the intravenous method of excitation of the allergic 
reaction was employed. 

In studies on the passively sensitized stomach"? in the monkey, the most 
pronounced changes occurred in the uneut organ in which the mucous membrane 
had been sensitized at several sites, through an opening in the duodenum, near 
the pylorus. The administration, by stomach tube, of the meal containing the 
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antigen resulted in the onset of the allergic reaction within three or four 
minutes. At: first the walls of the organ became pale and turgid. Peristaltic 
waves increased in frequency and intensity. Prepylorie and pyloric spasm de- 
veloped and persisted for long periods of time. The size of the organ became 
definitely diminished. On section the mucous membrane was seen to be markedly 
liyperemie and edematous. This was particularly noticeable at the pylorus, 
which was almost closed by thickening of the mucous membrane on the gastric 
side, while the lining of the unsensitized duodenum remained normal. Mucus 
ilowed excessively from the gastric mucous membrane. 


Fig. 2.—Opened gall bladder in the monkey showing allergic reaction involving the lower one- 
half of the organ. 


In the cecum and colon, in which single sites of the mucous membranes 
had been sensitized, similar reactions developed.'® With the onset of the al- 
lergie reaction, blanching of the affected gut developed, followed in a short time 
hy local swelling and edema. Hyperperistalsis became noticeable in this region 
of the bowel and, in some instances, definite tonic contractions, lasting for five or 
ten minutes at a time, were noted at the sensitized area. On section of the bowel, 
the mucous membrane revealed the usual picture of hyperemia, marked edema, 
and hypersecretion. 

Microscopic examination’ of tissue taken from the site of the allergic 
reaction showed the lining cells of the mucosa to be only slightly involved. 
The submucosa in particular, and, to some extent, the serosa were edematous. 
heir vessels were distended and showed margination of the white blood cells. 
\round the vessels and throughout the tissues were infiltrations of eosinophiles, 

vmphoeytes, large mononuclear and some polymorphonuclear leucocytes. 
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In experiments on the gall bladder’® incision into the organ was avoided. 
Sensitization was effected by injecting the sensitizing serum directly into the 
wall of the organ at several sites. The allergic reaction was induced by intra- 
venous injection of the antigen. Within a minute or two that part of the organ 
which had been sensitized grew pale and the surface vessels became more promi- 
nent. This part of the wall became edematous and appeared to bulge and throb. 
Spasm was not observed in any part of the organ in any of these experiments. 

On section of the gall bladder at the height of the reaction the wall of the 
involved area appeared several times thicker than that of the unaffected part. 
As in the other organs, edema, hyperemia, hypersecretion, and loss of surface 
markings characterized the allergie mucous membrane (Fig. 2). 


Fig. 3A4.—Microscopic picture of normal part of the gall bladder in the monkey. 


Microscopie examination of the allergic gall bladder wall revealed the mu- 
cosal epithelium to be intact and only slightly affected (Fig. 3). The lamina 
propria was markedly edematous. The blood vessels were engorged and showed 
some margination of white blood cells. There was a pronouneed cellular infiltra- 
tion consisting of eosinophiles, lymphocytes, large mononuclear cells, and some 
polymorphonuclear leucocytes. The edema invaded the other layers of the gall 
bladder, spreading between the muscle bundles and fibers. Vascular congestion 
and cellular infiltration also were present in these areas but not to the same 
degree as in the lamina propria. The nonsensitized part of the organ showed 
none of these changes on microscopic examination. 


ALLERGIC REACTIONS IN THE ALIMENTARY TRACT OF FOOD-SENSITIVE CHILDREN 


Special roentgenographie studies in food-sensitive children, made by Fries 
and Zismor,'® rendered it possible to visualize, to some extent, the behavior of the 
human alimentary tract during allergic reactions. Thirty children, who were 
known to manifest gastrointestinal disturbances following the ingestion ot 
certain foods, were first studied by fluoroscopic and roentgenographie observa- 
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tions following the ingestion of a standard barium meal. About a week later a 
similar meal, to which, without the patient’s knowledge, a small amount of an 
offending allergen had been added, was administered under the same experi- 
mental conditions. The x-ray findings were then compared with those of the 
control series. 

Some characteristic changes were found in many of these children, follow- 
ing the ingestion of the allergen-barium meal. In most instances a pronounced 
gastric retention developed. The stomach appeared hypomotile and hypotonic. 
The duodenal bulb, in many eases, seemed to fill with difficulty. At times 
barium was still observed in the stomach six hours after the allergen-barium 
meal, whereas the control series had shown complete emptying of the stomach 
in a much shorter time. 


Fig. 3B.—Microscopic picture of gall bladder wall involved in allergic reaction. 


The progress of the allergen-barium meal through the small bowel varied 
with the patient. In some its passage was definitely accelerated, while in others 
no unusual feature was detectable in its progress. In the large bowel evidences 
of spasm or dilatation were frequently observed. This finding was not constant 
and, whenever present, it did not affect all portions of the bowel equally. 

The administration of allergen-barium enemas to the allergie children usu- 
ally precipitated spasm in some parts of the large bowel. The seat of the tonic 
contractions varied with the patient, although the transverse colon seemed to 
be affected most frequently. In some dilatation of the bowel resulted from this 
contact with the offending allergen. 

The oral administration of the allergen-barium meal in 30 food-sensitive 
children produced subjective symptoms in 73 per cent.'7 Nausea was noted most 
'requently, occurring in 48 per cent. Vomiting, usually within several minutes 
after administration of the meal, occurred in 23 per cent. In 20 per cent ab- 
dominal pain was pronounced. This pain had no characteristic localization, but 
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Burning or 





was most frequently reported to be in the center of the abdomen. 
itching of the mouth or throat was a complaint of only 7 per cent. 

Abdominal pain was a more frequent and severe symptom among the 16 
children who received allergen-barium enemas. Seventy-five per cent of thes« 
experienced severe abdominal pain. Nausea occurred in only 6 per cent of this 
series, but tenesmus was a complaint of 24 per cent. 


ALLERGIC SHOCK TISSUE 


The foregoing findings suggest apparent similarities in the allergic reactions 
of the gastrointestinal tracts in man and in the passively sensitized rhesus 
monkey. In both, edema, hyperemia, and hypersecretion characterize the al- 
lergic mucous membranes. In both, the emptying time of the stomach is delayed, 
following the ingestion of the offending allergen. Spasm of the small and large 
bowels may occur in both, although it is not so pronounced or so regular a 
finding in man as it is in the monkey. Dilatation of the bowel was observed 
more frequently in man. 

These observations render it necessary to reopen the question as to whether 
the smooth muscle is the seat of the allergic reaction in man and plays the same 
role as shock tissue that it does in the anaphylactic reaction of the guinea pig, 
rabbit, and dog. This assumption, accepted as fact in some quarters, finds no 
support in the above findings. Smooth muscle spasm, which characterizes the 
anaphylactic reaction in the guinea pig, is, by no means, a constant manifesta- 
tion of the allergic reaction of the human bowel. Moreover, on testing intes- 
tinal smooth muscle of the passively sensitized monkey by the Schultz-Dale tech- 
nique, Albert and I'* found no evidence of sensitivity of this tissue. Negative 
results were obtained with these intestinal strips, despite the fact that these 
animals had been passively sensitized with large doses of human reagin-bearing 
sera of high titer, which easily produced sensitization of the skin and mucous 
membrane of the same animals. Even when anaphylactic (precipitin) antibodies 
were employed for passive sensitization of the rhesus monkey, no evidence of 
sensitivity could be found in the smooth muscle of intestinal strips.'® Negative 
results were also obtained in monkeys in which active sensitization was at- 
tempted using the technique suggested by Kopeloff, Davidoff, and Kopeloff.”° 

In man, the only smooth muscle studies reported are those of Tuft,?* who 
tested uterine muscle strips obtained during the cesarean section of a woman 
with precipitins and reagins to horse serum in her blood. Tests with horse 
serum, by the Schultz-Dale technique, failed to produce any specific contrac- 
tions in the uterine muscle. It, therefore, seems unlikely that, in man as well 
as in the monkey, smooth muscle is the shock tissue. This viewpoint finds fur- 
ther support in the histologic studies of the allergic reactions already de- 
scribed. It will be recalled that, although edema, vascular dilatation, and 
cellular infiltration involved the connective tissue around the muscle bundles 
and between the muscle fibers, the latter did not seem to share in the inflam- 
matory process. 

It also seems unlikely that the epithelial cells of the mucous membranes 
are the seat of the allergic reactions. These cells did not appear to be seri- 
ously altered in the histologic studies of the allergic tissues. Moreover, the 
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topieal application of an allergen to the surface of the sensitized rectal or in- 
testinal mucous membrane did not elicit a maximal allergic reaction, an experi- 
mental finding similar to that which had been noted in connection with the 
passively sensitized nasal mucous membrane.”? The fact that blood-borne antigen, 
even though diluted, was able to elicit more intense allergic responses than con- 
eentrated antigen applied directly to the epithelial surface tends to minimize the 
importance of the latter as a shock tissue. 


OTHER ABDOMINAL ORGANS AND TISSUES SHARING IN ALLERGIC REACTIONS 


In the histologic studies of the allergic abdominal organs, it was repeatedly 
noted that the peritoneum shared in the inflammatory reactions. When the sen- 
sitizing sera were introduced into the serosa of the intestine, the allergic reaction, 
subsequently elicited, was most pronounced in the peritoneal layer.'* The edema, 
in such an instance, tended to surround the gut and to affect the muscular and 
mucosal layers only to a slight degree. Frequently, the edema spread between 
the layers of the mesentery, increasing its thickness considerably. An inerease 
of seeretion was definitely noticeable over the affected serosa. It was also of 
interest to note that, when the peritoneum was the seat of the allergic reaction, 
tonic spasm of the bowel in this region was not commonly observed as it had 
been when the mucous membranes had been sensitized. All these findings sug- 
vest that the peritoneum itself may be the primary seat of an allergic reaction 
and that allergic peritonitis should be recognized as a possible cause of abdominal 
disturbanees in allergic individuals. 

Allergie cholecystitis is another clinical possibility which is not being given 
sufficient consideration in the differential diagnosis of pain in the right upper 
quadrant in allergie individuals. Experiments in the monkey, demonstratng 
that this organ can be sensitized, and the pathology of the allergic reaction 
occurring in the gall bladder have already been presented.'’® Allergic involve- 
ment of the gall bladder may possibly account for the frequent failure to find 
roentgenographie evidence of gall bladder disease in allergic patients with the 
typical symptoms of cholecystitis. Moreover, the transient nature of the inflam- 
matory process in allergy may account for the absence of pathology in the 
gall bladder by the time these patients reach the operating table after a pro- 
tracted period of observation and preparation. The diagnosis, however, may 
be established by the fact that the feeding of the specific allergen induces gall 
bladder symptoms at will, while its elimination from the diet produces a com- 
plete cessation of symptoms. 


Attempts to demonstrate sensitization of other abdominal organs and tis- 
sues have met with only partial success.’* The allergic reaction in the sen- 
sitized spleen in the monkey was a brief one. Following intravenous adminis- 
tration of the offending antigen, the spleen swelled rapidly and assumed a 
darker color. The process was only short-lived, however, and the organ re- 
turned to its normal state within a few minutes. 


The allergic reaction in the passively sensitized uterus'* appeared, for the 
most part, to involve the peritoneum and subperitoneal connective tissue. The 
uterine muscle and endometrium seemed hardly to share in the edema. 
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Injection of the reagin-bearing serum into a lobe of the liver did not in- 
duce sensitization of hepatic tissue, and no evidence of an allergic reaction 
in this organ has thus far been obtained.’* Attempts at sensitization of renal 
tissue have invariably resulted in death of the animal before the experiment 


could be completed. 
DISCUSSION 


Although the reagin mechanism has been used to reproduce experimentally 
the allergic reactions in the various abdominal tissues and organs, it is not 
my intention to suggest that all allergic reactions are mediated by this anti- 
body. It is, in fact, common knowledge that food hypersensitiveness occurs 
in the absence of reagins and, therefore, of positive cutaneous reactions to the 
offending allergen. In such instances, the clinician is compelled to rely on 
clinical trials and diets for the diagnosis. A close scrutiny of the patient’s 
daily food diary and analysis of his symptoms in relation to each article of his 
diet may be necessary for the detection of the offending allergen. Coca?* has 
recently suggested pulse rate studies as a means of diagnosis in nonreaginie food 
allergies. 

Regardless of the absence of reagins in many forms of food hypersensi- 
tiveness, their use in the above investigations has vielded some definite experi- 
mental information as to the nature of the processes involved in abdominal al- 
lergy and opens the way for still further investigation of this little explored field. 
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|‘ TWO previous informal publications’? it was stated that certain allergic 
clinical reactions to foods were so constantly accompanied by tachycardia that 
in all the few eases that had been observed the offending foods could be identified 
through the use of that objective criterion. 

This observation seemed especially weleome because the usual cutaneous 
tests for food sensitivity failed in nearly all the cases studied—as they have 
in nearly all the 19 succeeding ones that were so tested. 

The findings were reported informally because the cases seemed too few to 
be acceptable in the usual media of publication, and yet interesting enough to 
suggest a further trial of the method of diagnosis in suitable eases. 

More recently, additional cases have become available for study, and it is 
now evident that another -ategory of familial allergic disease must be recognized 
as quite distinct from the previously recognized atopic group of bronchial 
asthma, hay fever, and atopic dermatitis. Briefly, the separation of the two 
‘ategories is required on account of (1) differences in symptomatology; (2) dif- 
ference in mechanism; and (3) difference in the hereditary factor. Only the 
first two differences will be discussed in the present report. However, the two 
terms that have been tentatively chosen to designate the two categories will be 
used for convenience in this paper. These are atopy (reaginie asthma, hay fever, 
atopie dermatitis) and familial nonreaginic food allergy (urticaria, allergic 
headache—migeraine, gastrointestinal food allergy, and a number of other more 
or less serious clinical manifestations). 

This investigation has already taken several different directions, detailed 
mention of all of which cannot be made in a single report of this kind. It is 
intended, in this first paper, to present evidence to indicate: (1) that specific 
tachyeardia is a reliable criterion of nonreaginic food-allergie reaction; (2) that 
this criterion ean be practically employed with a high percentage of success 
in the complete relief of food-allergic symptoms. 

The eight charts presented are examples of transient tachycardia in some 
of which there is a close association with the ingestion of a particular food and 
with one or more clinical symptoms of food allergy. 

In these graphic records of the pulse rate in four of the 31 persons who have 
been relieved of their food-allergic symptoms under the regime of trial diet that 

*From Lederle Laboratories, Inc., Pearl River, N. Y. 

Received for publication, July 18, 1940. 

1878 





COCA: FAMILIAL NONREAGINIC FOOD ALLERGY 1879 


has been described elsewhere,’ ? three characteristic phenomena are illustrated : 
(1) the rapidly alternating tachycardia and remission of the high pulse rate; 
(2) the latent period of the food-allergic reaction, and (3) the recurrent reac- 
tion. 


The patient referred to in Chart 1 is a particularly interesting object of study because 
she was subject to paternally inherited atopic asthma and hay fever (pollen, house dust, 
wheat), as well as to the nonreaginic food allergy which she inherited from her mother. 
Ingestion of wheat, especially postum, causes an attack of asthma but no tachycardia, and 
her serum passively sensitizes the normal human skin, markedly to house dust and distinctly, 
though not markedly, to wheat. On the other hand, potato, pork, orange, and coffee, all cause 
tachyeardia, headache, and other clinical symptoms of nonreaginice food allergy (Table I), but 
the patient’s serum does not passively sensitize the normal human skin to these four foods. 
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Chart 1.—The course of the pulse rate in patient M. M. D. on the sixth to the twentieth day 
of observation. 


This demonstrated coincidental occurrence of the reaginie atopy and the 
nonreaginie food allergy in the same person suggests the possibility that the 
two forms occasionally may be exhibited by the same person to the same food. 
Hence, it will not be necessary, if, in the blood of a patient with migraine (for 
example), atopic reagins should be demonstrated that are specific for an excitant 
of it, to conclude that the reagins in that instance represent the specific mecha- 
nism of the migrainous attack. 


The following additional features of this case are of interest: 

(1) Beef, puffed wheat, or bread, milk, and twice-ultrafiltered lemon juice were taken 
throughout the period indicated in Chart 1. 

(2) Although potato was discontinued after lunch on the eighth day, the pulse rate rose 
twice on the ninth day. This recurrence of symptoms after discontinuance of an allergenic 
food is also illustrated in the record of the pulse rate after the ingestion of orange by this 
patient. There was mild recurrence of tachycardia and also symptoms (headache) on the 
second day after the discontinuance of orange. 

(3) Orange was taken in liberal quantity at all three meals for nearly two days before 
symptoms appeared. This was the first observed instance in this study of the ‘‘latent period,’’ 
which presently will be discussed more fully. 

(4) The causes of the brief but considerable acceleration of the pulse rate on the 
twelfth day were not discovered. There may have been an accidental addition of some un- 
suspected allergen in the diet on that day. 

(5) The level line at 80 indicates the highest recorded pulse rate (observed before and 
after each meal) during the indicated period. The pulse rate was frequently lower—some- 
times as low as 72. 
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(6) Tachycardia was sometimes present for an appreciable time after the other symptoms 
had disappeared. In another person noticeable tachycardia has frequently been absent when 
_ the patient was suffering severe heartburn due to ingéstion of relatively small quantities of 
an allergen. 
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Chart 2.—The course of the pulse rate in patient A. R. on three days previous to the period of 
- trial diet, and on the first five days of the trial diet. 
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Chart 3.—The course of the pulse rate in patient A. R. on the sixteenth to the thirtieth days of 
observation. 


A young biological chemist, A. R., whose pulse record is illustrated in Charts 2 and 3, 
had since February, 1939, been suffering from the symptoms mentioned in Chart 2 and had lost 
25 pounds in weight. The pulse record shown under the figures 1 to 4, representing the first four 
days, shows the range of the pulse rate over 84 (which was found later to be his normal maximum ) 
on his usual diet, which included generous amounts of milk and bread. On the fifth and sixth 
days, and on the morning of the seventh day, he took only milk every hour, and became con- 
vineed, at-the end of this trial, that milk does not agree with him. He changed to a pure 
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egg diet from lunch on the seventh day and his symptoms lessened, the pulse rate on the 
eighth day showing a slight recurrent reaction to milk. After the ninth-day period he added 
wheat, beet sugar, and pork to his diet without experiencing symptoms, his pulse remaining 
under 84. : 

Following the ingestion of a yeast-raised zwieback, his symptoms recurred with a mild 
‘achyeardia. On the sixteenth and seventeenth days, he took several cakes of Fleischmann’s 
veast and, after a latent period of about a half day, experienced clinical symptoms with tachy- 
vardia. On the eighteenth day his pulse registered a slight, recurrent reaction. During the 
period between the nineteenth and thirtieth days, in which other foods were added to the 
liet, he was symptom free. The thirtieth day he spent in New York City where, as he re- 
ported, he ‘*became overexcited and fatigued by climbing subway and elevated steps’’; he 
ascribed to this unusual experience the headache and tachycardia recorded on that day. 
However, inquiry revealed that at lunch he had eaten omelet, not being aware of the milk 
content of this dish. He has been symptom free during the succeeding eighteen months and 
has gained 35 pounds in weight. 
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Chart 4.—The course of the pulse rate in patient J. G. on three days prior to the period of trial 
diet. 


Trials with 30 different foods have revealed no other sensitivities. 

The serum of this patient does not cause the slightest detectable passive sensitization of 
the human skin to milk. 

J. G., a 36-year-old man, active in the management of a large city garage, complained 
chiefly of a headache on the left side which recurred at one- to two-week intervals and in- 
sapacitated him for about three days. The recurrent headaches were of eighteen years’ 
duration, and the most serious step in his previous treatment of them had been an exploratory 
abdominal operation performed at his insistence. Charts 4 and 5 show the course of his 
pulse rate in the first three days on a general diet, and in the first five days of the ‘‘trial 
diet.’’ 

It is seen in Chart 4 that his maximal pulse rate in the three days previous to the 
beginning of treatment was not very high—86. However, on an exclusive diet of beef on the 
fifth day, and of beef and milk on the sixth day (Chart 5), the pulse rate did not pass above 
74, Following the addition of wheat on the seventh day the maximal rate reached 90, and 
he had a headache. He took no wheat after the evening meal of the seventh day, and there 
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Chart 5.—The course of the pulse rate in patient J. G. on the first five days of the trial diet. 
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Chart 6,—The course of the pulse rate in patient C. T. on three days prior to the period of trial 
diet. 3B, breakfast; L, lunch; D, dinner. 
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There was a vigorous recurrent tachycardia on the eighth day 
and a milder one on the ninth. The subsequent trial of coffee caused hives, but no headache. 
Cane sugar caused headache without hives. This patient has made trials of at least twenty- 
four other foods, with no unexplained clinical symptoms nor tachycardia in the succeeding 
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Chart 7.—The course of the pulse rate in patient C. T. on the first four days of the trial diet. 
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Chart 8.—The course of the pulse rate in patient C. T. on the second four-day period of the 
trial diet. 


(scratch tests with strong glycerinated extracts), were negative. 
The record of the pulse rate in a young woman, C. T., employed by a large life insurance 
company in New York City, is shown in Charts 6, 7, and 8. 


The cutaneous tests with the common inhalants and foods, including wheat and coffee 
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The outstanding symptoms in her case were recurring attacks of marked dizziness (with- 
out headache), which so interfered with her work as to make her continued employment un- 
certain. The company physicians had once placed her under psychiatric observation in a 
sanatorium for three months and had reached a diagnosis of ‘‘emotional and nervous in- 
stability’’ which they considered incurable. She consulted me only to inquire why she was 
always decidedly worse immediately after injections of ‘‘cold vaccine.’’ At that time, under 
the threat of losing her position, and because her life was otherwise intolerable, she was con- 
templating suicide. 

Since it was imperative that she be kept from her work not longer than ten days, more 
rapid additions to the diet were allowed than is usually advisable. The headache caused by 
beef (taken three times) was the first severe headache in her experience. 

The first rise of the pulse rate on the fifth day was interpreted as recurrent from the 
reaction to beef; the second rise on that day was thought probably to be due to wheat. The 
patient has been found sensitive to all other cereals and sugar cane, and to orange, grape- 
fruit, tomato, coffee, onion, banana, pineapple, strawberry, lemon, and egg. 

During the succeeding nineteen months (to date) she has, with few exceptions,* been free 
from the dizziness as well as all the other minor symptoms (canker sores, nausea, diarrhea, 
‘‘fluttering heart,’’ neuralgia, and marked lassitude). The exceptional episodes could all 
be referred to the unwitting eating of one or the other of the allergenic foods. On one 
oceasion she ate at the evening meal only the meat of a fowl that had been stuffed with bread, 
and the next day she suffered a mild dizziness. 

Direct intracutaneous tests with extracts of the incriminated foods gave negative results. 
Intracutaneously injected into a known receptive patient (E. D.) her serum in a quantity of 
0.05 ¢.c. failed entirely to sensitive the skin passively to beef, wheat, orange, and coffee (no 
tests were done with the other allergenic foods). 


Table I presents the essential data of the 31 persons with nonreaginie food 
allergy who have been successfully treated with the method of trial diet con- 
trolled through the pulse rate.t The following points may be emphasized. 

The range of the food allergic pulse rate varies greatly in different persons, 
for example, J. G. and F. C. F. showed high rates of only 86 and 84, respectively. 
The range of the normal pulse rate varies greatly in different persons; the high 
count (68) of W. W. F. is the same as the low count of J. F. 

In most cases the symptoms mentioned in Table I could be induced by 
eating one or the other of the allergenic foods identified by means of the tachy- 
cardia. Many of those symptoms have not been generally recognized as due to 
food sensitivity; especially, nervousness, dizziness, allergic sinusitis, physical 
tiredness (‘‘no ’count feeling’’—Vaughan*) and irritability. All of these symp- 
toms disappeared in the respective patients after the pulse rate became normal 
following the elimination of the allergenic foods, and they were usually repro- 
ducible in all such persons by the mere eating of the forbidden foods. 

In one patient with food allergy (Dr. ‘‘C.’’) the tachyeardia, although amply present 
(range of 64 to 84, once 90), could not be practically used in the detection of the offending 
foods. On the one hand, the single pulse rate of 90 was recorded on a day when the 
patient was ‘‘feeling quite well’’; whereas, on one morning when he ‘‘awoke feeling as 
though an attack were impending,’’ the pulse rate ranged between 72 and 76. However, 
this patient showed other peculiarities. Dr. ‘‘C.,’’ with much difficulty using the Andresen 
method, has identified ‘‘meat, fish, chicken, eggs, wheat, chocolate, and coffee’’ as allergenic 
*These will be discussed in a later publication. 
hasan ge Seuek Me Ga Bie decline sete piven ten. patients ca te posture’ ee, 


when the counts were being taken. This and other practical considerations will be discussed in 
detail in a later publication. 
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in his ease. Yet, on one occasion after having eaten chicken liberally on three successive 
days (just after a four-day attack), he was ‘‘feeling quite well’’ on the third day—the 
‘day of the single pulse rate of ninety. By avoiding the above-mentioned foods, or eating them 
in the respective ‘‘latent period’’—‘‘occasionally, or once weekly’’—he has reduced his 
attacks to ‘‘one severe one and one mild one in 5 months.’’ 

There are two possible explanations of this failure to arrive at complete relief of the 
allergic symptoms. (1) The patient, being a doctor of medicine was in the habit of taking 
certain commonly used drugs at the first premonition of an ‘‘attack.’’ It has been seen in 
other cases that drugs may so affect the pulse rate as to interfere with the interpretation 
of the record. (2) This case was being studied long before the allergenic action of metals 
and essential oils had been recognized.* 


There have been a few other ‘‘failures,’’ all of which are similarly explainable. 


Most of the foods that have been identified as excitants of nonreaginic food 
allergy in the 31 patients that have been under this kind of treatment have been 
common ones. Table II shows the list of these foods. 


TABLE II 


Foops Most COMMONLY INCRIMINATED AS EXCITANTS OF FAMILIAL NONREAGINIC Foop 
ALLERGY IN 31 CASES 








Wheat 11 White potato 
Orange 11 Chocolate 
Egg 11 Coffee 

Beef 10 Sugar cane 
Milk 10 Sweet potato 
Tomato 9 





*LATENT PERIOD IN NONREAGINIC FOOD ALLERGY 


In the ease of A. F. C. it had been noticed that-after sensitivity to a number 
of vegetable foods had been unquestionably established in several separate tests, 
in all of which the allergenic food had been eaten in generous quantity several 
times over a period of one or more days, if the food was avoided for a long time 
it could always be eaten once, often more than once, with impunity. I began to 
generalize my thoughts about this recurring phenomenon after I came across the 
following statement by Vaughan**: ‘‘This, we shall see, is very characteristic of 
food allergy, that an allergenic food may be eaten at times with impunity, at 
other times with consequent symptoms.”’ 


The thought took a practical turn upon the following observation of J. G. (see Chart 
5), who had been found sensitive to wheat. About two months after his first test with 
wheat, he ate, only at one meal, an unstinted quantity of bread after which he suffered no 
clinical symptoms and observed no rise of the pulse rate above his normal maximum. 

The relatively short interval (two months) between the two tests with wheat suggested 
the question how short the interval can be made without the occurrence of a reaction. This 
question was studied in the case of A. F. C., by administering at six- or seven-day intervals 
a number of vegetables and fruits to all of which he had been proved sensitive. Some of 
these foods (peas, string beans, Lima beans, beet, date, raisin) had not been eaten for several 
weeks, some not for several years (asparagus, broccoli, alligator pear, celery, apple, yam, 
squash, endive, tomato, onion, peach, pear, prune, blueberry, raspberry, and cane sugar). 
With three exceptions no tachycardia or allergic symptom followed the first two ingestions of 
these foods. 

Broccoli caused no symptoms on the first ingestion, but after the second, six days later, 
there was heartburn and an eight-point rise of the pulse rate from the normal maximum of 


*To be discussed in a later communication. 
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72. Squash on the first eating caused no reaction, but one week later it caused nervousness 
and a tachycardia (93). Yam, eaten for the first time after an abstinence of many years, 
caused headache and heartburn, the latter being felt within a few hours, and the former 
on the following morning. 

Patient A. R. (see Charts 2 and 3), after abstaining from milk for six months, has 
taken a glass of milk once without experiencing symptoms or tachycardia. 

The latent period is illustrated in the case of M.M.D. (Chart 1), who ate oranges 
from dinner January 16 to lunch January 18 before headache and tachycardia (to 104) began. 

There was a similar experience with oranges in the case of C. T., symptoms being 
delayed for nearly forty-eight hours. 

In some instances in the case of A. F. C. opportunity has been had to observe that 
the longer the interval of abstinence from an allergenic food the longer the latent period. 
Thus, string beans, after having been previously avoided for a number of years, were eaten 
almost every day from October 3, 1939, until March 10, 1940, when symptoms and tachy- 
cardia appeared, which ceased about twenty-four hours after the last consumption of string 
beans. On April 13 eating of string beans was resumed; at first at four- to five-day intervals 
and from May 22 at seven-day intervals without symptoms until June 19, when mild headache 
appeared in the night, and again June 26, when abdominal pain followed soon after eating 
the beans. After an interval of two weeks, indulgence in a liberal quantity of the beans 
was followed shortly by slight intestinal discomfort. The pulse rate was 72 after walking 
~n two flights of stairs. 

Grapes and raisins had been previously avoided for about nine years, when after 
January 10, 1940, they were taken almost daily without symptoms, until February 12, on 
which date heartburn, flatus, and headache appeared. Lettuce, which was also being eaten, 
was discontinued on February 16; but the headaches, heartburn, and flatus continued until 
twenty-four hours after grapes and raisins were omitted on February 28. There were no 
allergic symptoms after February 29 until March 4 (heartburn from rice wafers) and March 
10 when headache marked the return of sensitivity to string bean. 


From the foregoing data it is seen that the latent period of nonreaginic food 
allergy is not constant. It varies in different persons and in the same individual 
with respect to different foods. The latent period has been encountered in 13 of 
the 31 patients (E. F. C., M. M. D., C. T., J. G., W. W. F., R. M., H. A. S., 
J.F., W.S. C., A. R., R. F., M. D. B., L. H. B.). Most of the 13 patients are 
making regular practical use of the phenomenon by eating the respective al- 
lergenice foods at safe intervals. 

The phenomenon of the latent period is clearly described by Vaughan,** 
who cites in illustration a case of sensitivity to egg with avoidance of that food 
‘‘for three years.’’ The patient, being found ‘‘negative’’ to the cutaneous test, 
resumed the eating of egg and, one month later, began again to exhibit the 
allergic symptom (migraine). In such a ease Vaughan speaks of the allergenic 
food as a ‘‘build-up’’ food, referring to the time required, after the period of 
avoidance, for the re-establishment (‘‘build up’’) of the sensitivity. 


SIGNIFICANCE OF THE LATENT PERIOD OF NONREAGINIC FOOD ALLERGY 


An interpretation of the latent period of food allergy is found in a simple 
description of the fact in other words; namely, the sensitivity is lost for a time, 
the duration of which depends probably among other things, upon the length of 
the period of avoidance. 

One may say that in many instances continual contact with the excitants of 
nonreaginic food allergy is necessary for the maintenance of that kind of human 
allergic disease. Vaughan evidently entertains the same view of the phenomenon. 
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This phenomenon is seldom, if ever, observed in reaginic atopy. It is true 
that reaginiec atopy is sometimes ‘‘outgrown’’ but not necessarily following 
avoidance. Indeed, it seems well established that the natural process of outgrow- 
ing hay fever is often expedited by artificially increasing the exposure to the 
excitants of it. Under the specifie therapy of hay fever by injections of an 
extract of pollen, the reagin content of the blood diminishes in many patients 
after a few years of continual (perennial) treatment.* 

Thus the ‘‘latent period’’ of nonreaginie food allergy stands as a mark of 
differentiation of this category from the atopic group. 


SUMMARY 

1. Evidence has been presented of an association of tachycardia with clinical 
symptoms of familial nonreaginie food allergy, which was so regular in the 31 
cases studied that the tachyeardia could be used as an objective diagnostic 
criterion of the allergic reaction through which the specific excitants (foods) 
could be identified. 

2. A ‘‘latent period’’ of lost sensitivity has been recognized in a number 
of instances of food allergy. In some instances this latent period has been found 
to vary in duration according to the length of the period of avoidance of the 
respective allergenic food. The practical use of the latent period is described. 

3. Some of the grounds for distinguishing two categories of familial sensi- 
tivity are discussed. 

4. The occurrence of reaginiec and nonreaginic sensitivity to foods in the 


same individual has been described, and the practical consequences of such a 
coincidence are discussed. 


Addendum (August 25, 1941).—The editors of this JouRNAL have permitted me to with- 
hold this note until the article was about to be printed, in order to extend the period of 
observation of the patients. 

The clinical results can be summarized as follows: 

(1) All patients, except M. B., are still under occasional observation. 

(2) All patients have had voluntary and blind tests of their specific sensitivity to various 
(for them) allergenic foods since the completion of their course of treatment by trial diet. 
In some instances no tachycardia nor allergic symptom followed the test (latent period). 
In all the other instances there was tachycardia, usually with one or more of the listed 
allergic symptoms. In most cases the test did not cause all the allergic symptoms, Thus, 
C. T. sometimes suffers tiredness or leg ache without headache or dizziness; sometimes head- 
ache alone, sometimes dizziness alone, sometimes both together. These different combina- 
tions of symptoms were present on different days under test with a single allergenic food 
(cane sugar). All symptoms disappeared after that food was eliminated from the diet. 

(3) No unexplained allergic symptoms have occurred in any of the patients that have 
remained under observation. 

(4) Some of the patients frequently retest themselves or deliberately ‘‘indulge’’ them- 
selves if the resulting symptoms are not incapacitating; they are able to control their earlier 
neurasthenia, knowing the cause of each allergic episode. 

(5) In some instances one or more of the symptoms that had been exhibited previous 
to the dietary treatment did not recur at any of the subsequent tests. For example, the 
monthly petit mal seizures of patient W. C. F. have not recurred once since April, 1940, 
although beef has been eaten occasionally, causing a moderate tachycardia. 

The foregoing summary is, in a sense, an understatement; scientific language does not 
lend itself to the faithful portrayal of the great improvement described by many of these 
patients in the state of their ‘‘general health,’’ in their sense of ‘‘well-being,’’ in their 
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outlook on life, and in their behavior toward their associates. Of the great importance of 
these imponderables I am convinced. pi 
Further clinical details of these cases and additional cases, as well as a detailed descrip- a 
tion of the method of treatment, will be published in a forthcoming monographie report (C. C oe 
Thomas, Springfield, Ill.). H 
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LEFT VENTRICULAR FAILURE DUE TO ESSENTIAL 
HYPERTENSION* 








NaTHAN FLAXMAN, M.D., Cuicaco, ILL. 





HE most common forms of circulatory failure encountered in the office of 
the general practitioner are those in which the onset is with failure of the ; 







left side of the heart.t. Failure of the left ventricle results from diseases in dsp 
which the work of the chamber is increased or its muscle is diseased, and ineludes ) i 
such causes as essential and nephritie hypertension, arteriosclerosis, and syphi- im 





litic disease involving the orifices of the coronary arteries to the left ventricle, 
defects of the aortic valve, and mitral disease with predominant regurgitation. 
Essential hypertension is the most common etiologic factor in the causes of or- 
ganic heart disease,” and probably accounts for the greatest number of cases 
of isolated left ventricular failure. had 

Except as described by Hope,* the concept of isolated failure of the left iat 
ventricle of the heart is one that has arisen within recent years.*° White® i 
stated that failure of the left ventricle is more common and important than that hi 
of the right ventricle and should be looked for zealously, since by early recogni- 
tion and proper treatment not only may heart failure of the left side be relieved, 
but heart failure of the right side, which is likely to follow, may be prevented or 
postponed. 

In a previous study on the types of hypertensive heart failure’ in 594 
patients it was found that isolated failure of the left ventricle occurred in 156 
(26.5 per cent) of the eases. These patients had no signs of systemic congestion. 
The mortality was lower than among those with combined ventricular failure, 
and the leading cause of death was not the usual congestive heart failure. 

The present clinical study comprised 190 patients with isolated failure of 
the left ventricle due to uncomplicated essential hypertension. It ineluded 150 
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males (79 per cent) and 40 females (21 per cent), whose ages varied from 35 to 
77 years at the time of onset of the cardiac symptoms (Table I). Of this group 
70.5 per cent were in the 40 to 60 year age group, the so-called ‘‘ hypertensive 
age.’’ In a previous study of all types of hypertensive heart disease, 78.8 per 


cent were in this age group.® 







TABLE I 


PERCENTAGE OF THE AGE GROUPS AT THE ONSET 
































AGES MALE FEMALE TOTAL PER CENT 
31-40 2 f 9 4.7 
41-50 42 13 535% 28.9 
51-60 67 13 79 41.6 
61-70 36 6 42 22.2 
71-80 4 1 5 2.6 
Totals 150 40 190 100.0 




















Symptoms which indicated the onset of failure of the left ventricle were 
dyspnea, cardiae pain (precordial or epigastric or both), weakness, and palpita- 
tion. Cardiae pain was a solitary complaint of 20 (10.5 per cent) of the 190 
patients, but in all others the cardiac pain, weakness, and palpitation were asso- 
ciated with dyspnea (Table II). White® indicated several important symptoms 
and signs that point to weakness and failure of the left ventricle, which, he con- 
tended, should permit its recognition in the absence of mitral stenosis and con- 
genital heart disease: They are (1) eardiae dyspnea, (2) ecardiae asthma or 
acute pulmonary edema, (3) diminishing vital capacity due to heart disease, 
(4) engorgement of the roentgen shadows of the lung hilus blood vessels, (5) 
protodiastolic gallop rhythm at the apex in the absence of heart block, (6) pulsus 
alternans, and (7) increasing accentuation of the pulmonary second heart sound. 
Of these seven points the symptoms of dyspnea and eardiae asthma, and the 
signs of acute pulmonary edema, were the most reliable and helpful in the 
diagnosis of failure of the left ventricle due to essential hypertension. 















TABLE II 


FREQUENCY OF THE IMPORTANT SYMPTOMS AND THEIR DURATION 























DYSPNEA DYSPNEA 
DYSPNEA AND CARDIAC 
DURATION SPN N 
CARDIAC PAIN eect PAIN — — 
WEAKNESS PALPITATION 
1 day to 6 months 50 34 18 7 3 
7 months to 1 year 14 6 0 3 3 
2 to 5 years 22 14 2 2 3 
6 to 10 years 3 6 0 0 0 
Totals 89 60 20 12 9 
Percentage 46.8% 31.6% 10.5% 6.3% 4.8% 








































Combined dyspnea and cardiac pain were the most common complaints 
(46.8 per cent) at the onset of failure of the left ventricle. The mortality was 
lower among these patients than among those who had the same complaints on 
the basis of combined failure of both ventricles. The lowest mortality occurred 
among those who complained solely of dyspnea (31.6 per cent) or of cardiac 
pain alone (10.5 per cent). Among these patients the mortality was only 13 
per cent. Thus the importance of recognizing failure of the left ventricle early, 
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as either dyspnea or cardiac pain, alone or combined, are the most important 
symptoms, cannot be overemphasized from the standpoint of attempting to 
reduce the immediate mortality. 

The duration of the failure of the left ventricle, from the onset of the first ‘na 
cardiac symptoms, was estimated in 44 (23.1 per cent) known deceased patients 2 
(Table III). Data on 146 (76.9 per cent) living patients were added for ert 
comparison. Of the deceased 83.8 per cent died within two years after the onset ee 
of cardiac symptoms. The percentage of patients still living, who were observed ; il 
within two years after the onset of symptoms, was 80.7 per cent, approximately 
the same ratio. Bit) 
TABLE IIL mi 


DURATION OF DISEASE AFTER ONSET OF CARDIAC SYMPTOMS 





































































lok : DEAD LIVING he? 

escetnanigs M. F. TOTAL % M. F. TOTAL | % 
1 day to 6 months 25 3 28 63.6 61 17 78 53.9 
7 months to 1 year 4 1 5 11.4 19 6 25 biel No 
2 to 5 years 6 3 9 20.4 28 3 31 21.2 A 
6 to 10 years 2 0 2 4.6 5 7 12 8.2 Sieg 
Totals 37 7 44 100.0 | 113 33 | 146 | 100.0 2 
Pereentage 23.1% 76.9% 

















Table IV indicates the age at death of these patients; 72.9 per cent died 
between 40 and 60 years, the ‘‘hypertensive age.’’ In the same age period 76.6 ae 
per cent of the entire group with hypertensive heart disease* died, which was ; 

about the same proportion. 







TABLE IV 


PERCENTAGE OF THE AGE GROUPS AT DEATH 






































AGES MALE FEMALE TOTAL PER CENT ‘ 
31-40 ; 1 1 2.2 La 
41-50 9 1 10 22.9 bib 
51-60 19 3 22 50.0 i 
61-70 8 1 9 20.4 BD 
71-80 1 1 9 4.5 al 
Totals 37 7 44 100.0 
























CONGESTIVE HEART FAILURE 





In general, congestive heart failure was the cause of death in 65 per cent 
of deceased patients with hypertensive heart disease. Among those with 
isolated failure of the left ventricle the common cause of death was equally 
divided between coronary thrombosis and congestive failure (Table V). Among 
159 eases of hypertensive heart disease with established auricular fibrillation, 
congestive failure caused 85 per cent of the deaths;® in 36 cases with bundle 
branch block, it was the cause of death in 97.2 per cent of the deceased;'° and 
among 127 patients with hypertensive heart with gross arteriosclerosis, it was ct 
the cause of death in 72 per cent of the deceased.*' Since death occurred in : 
only 16 (8.4 per cent) of the 190 cases during the period of observation, con- 
gestive heart failure could not be considered a common termination in these 
patients with isolated failure of the left ventricle. However, it was the cause 
of death, within six months of the onset, in each of the 16 patients. 
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TABLE V 


PERCENTAGE OF THE CAUSES OF DEATH IN 44 PATIENTS 








CAUSE MALE FEMALE TOTAL PER CENT 
1. Coronary occlusion 15 16 36.4 
2. Congestive heart failure 11 : 16 36.4 
3. Uremia 6 6 13.6 
4. Cerebral hemorrhage 5 6 3.6 


Totals 37 44 100.0 




















Five illustrative cases are presented to demonstrate that in the absence of 
any irregular rhythms, complications, or advanced coronary arterial disease, and 
in spite of treatment, a certain small number of patients with failure of the 
left ventricle due to essential hypertension died from congestive heart failure. 


CASE REPORTS 


-atient 1. F. P., a 54-year-old white female, was known to have had hypertension and 
diabetes for six years. Her blood pressure was systolic 200 and diastolic 100, and the 
transverse diameter of her heart was 14 em. at the onset of the first attack of acute failure 
of the left ventricle fifteen days before her death. In spite of bed rest and adequate doses 
of digitalis and diuretics, she died of congestive heart failure. Autopsy revealed only a 
moderately hypertrophied heart, which weighed 490 Gm., hyperemia and edema of the 
lungs, and cloudy swelling of the myocardium. 


Patient 2. H. D., a 54-year-old white male, was known to have had hypertension for 
five years. At the onset of acute failure of the left ventricle five days before his death the 
blood pressure was systolic 292 and diastolic 154. There were crepitant rales at both lung 
bases, and the transverse diameter of his heart was 19 em. The liver was not palpable and 
no edema was noted. Following bed rest, and the administration of digitalis and diuretics, no 
improvement was noted. Five days after the onset he died suddenly. Autopsy revealed a 
marked hypertrophy of the heart, which weighed 720 Gm., and mild sclerosis of the coronary 
arteries with occasional fatty and calcified plaques. There was marked edema of the lungs 
and passive congestion of the liver and spleen. Death was apparently due to congestive 
heart failure. 

Patient 3. A. F., a 56-year-old white male, complained of dyspnea and weakness of 
three weeks’ duration. He had had hypertension for one year. His blood pressure was 
systolic 210 and diastolic 160. Crepitant rales were present at the bases of both lungs, 
and the transverse diameter of his heart was 20 em. After ten days of bed rest, digitalis, 
and diuretics, he failed to improve. When seen again six weeks later, his blood pressure was 
systolic 240 and diastolic 160, congestive heart failure was present and persisted until his 
death within three months. He lived five and one-half months after the onset of isolated 
failure of the left ventricle. The cause of death was congestive heart failure. 

-atient 4. P. D., a 55-year-old white male, known to have had hypertension for four 
years, complained of dyspnea and precordial pain of five months’ span. His blood pressure 
was systolic 210 and diastolic 160, and the transverse diameter of his heart was 18 em. 
The liver was not palpable and no edema was noted. After bed rest and treatment with 
digitalis he became ambulatory in two weeks. Two months later, in spite of continued 
digitalis medication, he developed congestive heart failure and died within ten days. Death 
oceurred eight months after the onset of isolated failure of the left ventricle. Congestive 
heart failure was the cause of death. 

-atient 5. R. M., a 58-year-old white male, complained of dyspnea and weakness for 
eight months. His blood pressure was systolic 250 and diastolic 130, and the transverse 
diameter of his heart was 19 cm. The liver was not palpable and no edema was noted. His 
condition did not improve after bed rest, and the administration of digitalis and diuretics. 
Death occurred eight months and three weeks after the onset of isolated failure of the 
left ventricle, and was due to congestive heart failure. 













FLAXMAN: LEFT VENTRICULAR FAILURE 





CORONARY THROMBOSIS 






As a cause of death coronary thrombosis or occlusion was common among 
the 190 patients with failure of the left ventricle; very common, one might add, itt 
as compared with the other groups of patients with hypertension. In general, ‘i 
it occurred as the cause of death in 10 per cent of all deceased hypertensive By). 
patients.s Among those with established auricular fibrillation it was noted in . 
only one ease (2.8 per cent). In the eases with bundle branch block it did not it 
oceur at all.1? And among those who had hypertension with gross arteriosclerosis, 
where coronary occlusion was common, it was the cause of death in only 6.6 per i 
cent of those who died." ee 
Coronary thrombosis appears to be the important factor in failure of the 












left ventricle due to essential hypertension. It was the leading additional factor ba 
(8.5 per cent) in 190 patients (Table VI). During the course of hypertensive ti al 





heart disease® it occurred as an additional factor in 6 per cent of the patients; 
in those with auricular fibrilation® it was noted in only three (1.9 per cent) 
of the 158 patients; and only one patient (2.7 per cent) with bundle branch 
block’? had coronary occlusion. However, in persons with hypertensive heart 
disease with gross arteriosclerosis, coronary occlusion was more common, since it ee, 
occurred among 9.5 per cent of 127 patients.1' This was to be expected since 
the patients in the latter group were older, 84 per cent were over 60 years, and 
sclerosis of the coronary arteries was the rule rather than the exception. 













TABLE VI 






ADDITIONAL FACTORS IN 190 PATIENTS 














CONDITION MALE FEMALE TOTAL PER CENT 
1. Coronary occlusion 13 3 16 8.5 























2. Angina pectoris 10 2 2 6.3 iat 
3. Cerebral hemorrhage 8 2 10 5.3 fe 
4. Diabetes mellitus a 1 5) 2.6 ' 



















Cases of isolated failure of the left ventricle with regular rhythm, where 
death occurred due to the coronary factor, are added to emphasize and illustrate 
the facts mentioned. 







CASE REPORTS 





Patient 1. M. W., a 54-year-old white male, had attacks of pain localized strictly to the 
precordial area for six months. These attacks increased in frequency, and gradually he became 





short of breath. When he was first examined eleven days before his death, his blood pressure 
was systolic 190 and diastolic 140. Crepitant rales were heard at the bases of both lungs. The | 
transverse diameter of the heart was 17 em. The liver was not palpable and no edema was if 
noted. Following bed rest and treatment with digitalis, his condition improved, but on the 
eleventh day he suffered a typical attack of acute coronary thrombosis. His blood pressure 
dropped to systolic 146 and diastolic 92, and he died on the same day. An autopsy revealed 
severe coronary sclerosis, with marked narrowing of the coronary lumen. There was a recent 
thrombus occluding the left descending branch of the coronary artery at the site of an 
atheromatous ulcer and a recent myomalacia in the anterior wall of the left ventricle. The 
heart weighed 720 Gm. and was markedly hypertrophied. This was a definite case of isolated 
failure of the left ventricle on the basis of essential hypertension. Death was due to coronary 
thrombosis while the patient was under treatment and showed marked improvement. 
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Patient 2. S. G., a 50-year-old white male, complained of increasing dyspnea and pre 
cordial pain of one month’s duration. His blood pressure was systolic 220 and diastolic 180, 
and he had crepitant rales at the bases of both lungs. The liver was not palpable and no 
edema was noted. The transverse diameter of the heart was 15 cm. He-was given adequate 
doses of digitalis, and his symptoms disappeared on ambulatory management. One month 
from the day he was first seen, and two months after the onset of symptoms of isolated faliure 
of the left ventricle, he suffered a severe attack of precordial pain, his blood pressure dropping 
to systolic 130 and diastolic 100; a loud pericardial friction rub gradually became audible 
over the entire precordium. Death occurred six days after the onset of coronary thrombosis. 
Autopsy revealed a thrombosis of the anterior descending branch of the coronary artery with 
recent myomalacia. The heart, which was moderately hypertrophied, weighed 500 Gm. 











































Patient 3. R. O., a 62-year-old white male, was treated with digitalis for three years 
following complaints of dyspnea and substernal distress. At the time of the first examination 
his blood pressure was systolic 196 and diastolic 144, and the transverse diameter of his heart 
was 15 em. Crepitant rales were noted at the bases of both lungs. The liver was not palpable 
and no edema was noted. He was ambulatory and continued at work during most of the 
period. Three years and one week after the appearance of isolated failure of the left ventricle 
he had an attack of coronary thrombosis. Death occurred three weeks after the coronary 
insult. 





Patient 4. C. A., a 67-year-old white male, known to have had hypertension, had been 
on digitalis since the occurrence of failure of the left ventricle five years before at the age 
of 62. During the entire period he was ambulatory. The only findings were arterial hyper- 
tension, crepitant rales at the bases of both lungs (especially when he omitted the digitalis for 
a period of several weeks), and a transverse diameter of 15 em of the heart. One day he de- 
veloped a sudden severe pain in the epigastric region; this pain radiated to both shoulders and 
persisted. His blopd pressure dropped to systolic 138 and diastolic 82, his heart tones be- 
came distant and muffled, and his temperature ranged from 99° to 101° F. Four days after 
the coronary assault he developed a left hemiplegia and lingered five weeks. Death occurred 
five years and five weeks after the first attack of isolated failure of the left ventricle. 


Patient 5. I. S., a 51-year-old white male, had repeated attacks of failure of the left 
ventricle since the age of 46. He took digitalis as prescribed only during the periods of 
distress. His blood pressure was systolic 170 and diastolic 130, and he had crepitant rales at 
both lung bases. The transverse diameter of his heart was 15 em. At no time did he have a 
palpable liver or edema of the lower extremities. Five years and four months after the first 
attack of failure of the left ventricle he had an acute coronary thrombosis. He died the same 
day. 


AURICULAR FIBRILLATION 





Auricular fibrillation occurred in 38 (20 per cent) of 190 patients with 
isolated failure of the left ventricle, as compared with 25.3 per cent of the 623 
patients with hypertensive heart disease previously studied.® The age and sex 
‘atio of the two groups were the same. Of the patients in this series, only six 
(15.8 per cent) of the 38 with auricular fibrillation died as compared with 38 
(25 per cent) among the 152 with regular rhythm. Five deaths among those 
with the irregular irregularity were due to congestive heart failure, while the 
sixth was the result of a cerebral hemorrhage. 


CASE REPORTS 


Patient 1. M.S., a 38-year-old-white female, complained of dyspnea and precordial pain 
for four months. Her blood pressure was systolic 146 and diastolic 116, and the transverse 
diameter of her heart was 16 em. Auricular fibrillation was present. In spite of bed rest 
and treatment with digitalis she died within ten days, apparently due to congestive heart 
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failure. Autopsy revealed moderate hypertrophy of the heart, which weighed 510 Gm., 
multiple recent hemorrhagic infarcts in the right lung, and passive congestion of the liver, poe 
lungs, and spleen. if 







Patient 2. F. H., a 69-year-old white female, complained of dyspnea of one year’s A 
duration. Her blood pressure was systolic 198 and diastolic 104, and the transverse diameter 
of her heart was 20 em. Moist rales were heard at the bases of both lungs. Auricular fibrilla- Hae 
tion was present. Death occurred on the second day of treatment, apparently due to congestive ae 
heart failure. Autopsy revealed a moderate hypertrophy of the heart, which weighed 550 Gm., 
and congestion of the lungs, liver, and spleen. 







Patient 3. G. W., a 57-year-old white male, complained of dyspnea and palpitation of 
eleven months’ duration. His blood pressure was systolic 154 and diastolic 106, and the tratts- mt 
verse diameter of his heart was 21 em. Auricular fibrillation was present. Crepitant rales Nia 
were audible at both lung bases. In spite of bed rest and administration of digitalis he died 
within three weeks, approximately one year after the onset of symptoms. The cause of death 
was congestive heart failure. Autopsy revealed a markedly enlarged heart, which weighed 760 
Gm., and passive congestion of the kidneys, lungs, liver, and spleen. 








Patient 4. J. M., a 60-year-old white male, had an attack of failure of the left ventricle at 
the age of 55, at which time the blood pressure was systolic 186 and diastolic 130. During 
this period he continued on treatment with digitalis intermittently. One month before his 







death he complained of increasing dyspnea and precordial pain. The transverse diameter of Li, 
the heart was 16 em. Moist rales were present throughout both lung bases. Auricular fibrilla- ee 





tion was noted. The patient died one month after the second attack of severe failure of the i 
left ventricle, his death being due to congestive heart failure. 








COMMENT 





Early recognition of isolated failure of the left ventricle due to essential 
hypertension requires careful evaluation’? of the important symptoms, the most 
common of which are dyspnea and ecardiae pain, singly or in combination. The 
cardiac manifestations, especially basal pulmonary congestion or unilateral 
hydrothorax, must be looked for, otherwise they will be overlooked.’* The prog- eee 
nosis seems most favorable among patients with hypertension who complain pf 
solely of dyspnea or of cardiac pain alone because of the low mortality. It is bs 
important to recognize failure of the left ventricle early and to be able to diag- 1 
nose the condition, since treatment by the administration of digitalis, by rest, Pe: 
or by both these measures is usually of great help, even though the heart rhythm 1 
is normal and there is no evidence of congestion of the systemic veins.° Many a 
patients incapacitated from their occupation by exertional dyspnea are enabled 
to return to it by the administration of digitalis. Fishberg'* mentions no other ae 
drug in this connection for the treatment of isolated failure of the left ventricle. by 

Digitalis (powdered leaf) was administered to all the 190 patients in doses 
ranging from 0.1 Gm. (1.5 grains) once daily to three times daily with good 
results. However, a certain few patients died of congestive heart failure despite ry 
the bed rest and digitalis, regardless of the rhythm being regular or irregular. 
As compared with patients with hypertensive heart disease who had failure of A 
both ventricles, established auricular fibrillation, or bundle branch block, the : 
patients with isolated failure of the left ventricle showed a much lower mortality 
(36.4 per cent) due to congestive heart failure. 

Fahr’> stated that coronary arteriosclerosis of some degree is found in 90 
per cent of all hearts of patients dying with hypertension; this, he continued, 
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is a most important finding because it is a powerful contributing factor in the 
_ heart failure that follows high blood pressure, for hypertension and coronary 
arteriosclerosis are so intimately and frequently associated that they should be 
considered together. In discussing the treatment of failure of the left ventricle, 
Smith’ expressed the opinion that an inadequate coronary circulation is com- 
monly a prominent factor in the production of cardiac disability in hypertension. 

Although coronary thrombosis or occlusion was more common (16.8 per 
cent) in patients with hypertension with failure of the left ventricle than in 
any other group of patients with hypertension, its frequency did not suggest 
that an inadequate coronary circulation was the prominent factor in the pro- 
duction of the eardiae disability. 

A valuable clue to the analysis of this complicated problem is found in 
studies of the relationship between the myocardial fibers and capillaries. In 
hypertrophy of the heart due to hypertension and other forms of heart disease, the 
myocardial fibers enlarge proportionally, without any compensating multiplica- 
tion of capillaries. Thus the actual value of cardiac tissue supplied by each 
capillary is increased in proportion to the degree of cardiac enlargement. This 
theory has been established on a firm basis by the experimental studies of 
Roberts'*-*° on human hearts, and of the Shipleys,?? working in Wearn’s labora- 
tory, on rabbit hearts. Many years ago the hypothesis was suggested by Chris- 
tian and by others before him in varying forms. Recently, Gross and Spark” 
have correlated the heart weight with counts of the number of arterioles in a 
unit area, without the careful control of experimental conditions used by the 
other workers. These studies suggest the possibility that the failure of the left 
ventricle, with the disturbed relation between muscle fiber size and the volume 
of blood flow through the capillary bed, may be the prominent factor in the 
production of the coronary thromboses. Any factor interfering with the 
nutrition of the muscle fiber will impair the contractility of the muscle fiber. 
Such loss of contractility may produce acute and chronic congestive heart failure. 

Digitalis, as the factor which might have precipitated the coronary throm- 
boses, could be readily excluded, since its effect is to aid the disturbed relation- 
ship and return it to balance rather than to inerease the disturbance. The 
diuretics (theobromine sodiosalicylate, theocalcin, theophylline, and theophylline 
with ethylenediamine), which are supposed to increase the coronary circulation, 
-annot be indicted as the precipitating factors in the coronary thromboses. Ap- 
parently, the metabolic disturbance in the cardiac muscle when the left ventricle 
fails due to essential hypertension is such that some patients die from congestive 
heart failure, and others, with equal frequency, die of coronary occlusion. This 
might be the explanation for the more frequent occurrence of coronary throm- 
bosis among persons with hypertension who have moderate to marked sclerosis of 
the coronary arteries, and the comparative absence of infarction in those who 
have no or only negligible coronary involvement. It is usually the latter group 
of patients with hypertension, who go on to congestive heart failure, a state in 
which, conversely, coronary thrombosis seldom occurs. The comparative absence 
of coronary occlusion among persons with hypertension with established auricu- 
lar fibrillation supports this hypothesis, especially where the irregularity pre- 
cedes and precipitates congestive heart failure. 
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The prognosis of those patients with failure of the left ventricle and 
auricular fibrillation was better than among those who had a regular rhythm, but 
only because of the absence of coronary thrombosis in the fibrillators. When 
coronary thrombosis occurred; as it did in 32 (16.8 per cent) of 190 patients, the 
prognosis was not good as 16 (50 per cent) of 32 died as the direct result 
of the thrombosis. The factor of coronary involvement leading to death must be 
kept constantly in mind when patients with isolated failure of the left ventricle 
due to essential hypertension are under treatment; especially is this true if the 
rhythm remains regular. However, there is the consoling fact that the lowest 
mortality among all classes of patients with hypertension is seen among those 
who have an onset with isolated failure of the left ventricle. 


SUMMARY 


1. Isolated failure of the left ventricle due to essential hypertension, the 
type that has a lower mortality than the combined failure of the right and left 
ventricles (congestive heart), is reported in 190 patients, the great majority of 
whom were males in the ‘‘hypertensive age.’’ 

2. Dyspnea and eardiae pain, alone or combined, were the leading symptoms 
at the onset in 89 per cent of the patients; in the other 11 per cent dyspnea 
was present along with palpitation or weakness. 

3. Congestive heart failure, the common cause of death among patients 
with hypertensive heart disease, accounted for only 36.4 per cent of the deceased, 
but the duration of life after the onset of the congestive failure was less than 
six months in each of the 16 patients. 

4. Coronary thrombosis, which was the cause of death in 10 per cent of 
patients with hypertension who died with all types of cardiae failure, and 
in only 6.6 per cent of those with gross arteriosclerosis, accounted for 36.4 per 
cent of the deceased in this series. 

5. Auricular fibrillation occurred in 38 (20 per cent) of the 190 patients, 
and was the most common arrhythmia; the mortality was lower than in those 
with regular rhythm due to the absence of coronary thrombosis. 

6. The studies of Roberts, Wearn, and the Shipleys suggest that the oe- 
currence of failure of the left ventricle in essential hypertension, due to the 
disturbed relation between muscle fiber size and the volume of blood flow through 
the capillary bed, may be the precipitating factor of the coronary thrombosis, 
especially where coronary sclerosis already exists. 

7. Coronary thrombosis, according to this analysis, should be kept in mind 
constantly during the treatment of isolated failure of the left ventricle in essen- 
tial hypertension, and especially if the rhythm is and remains: regular. Never- 
theless, these patients with hypertension, on the whole, have a better prognosis 
than those who developed the combined type of hypertensive (congestive) heart 
failure where the occurrence of coronary thrombosis is a rarity. 
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ACUTE EDEMATOUS PANCREATITIS* 


A CasE PRESENTATION AND CLINICAL DISCUSSION OF THE SeRUM AMYLASE TEST 


Epwarp F. Lewrson,t M.D., BAuTimore, Mp. 


CUTE edematous pancreatitis' is a disease often associated with chronic 
cholecystitis and cholelithiasis, and more often mistaken for it. However, 
a carefully regarded history and physical examination, supplemented by per- 
tinent laboratory studies, will in most cases provide for a correct diagnosis. The 
recent literature has shown an ever-increasing school of thought which believes 
that the well-established picture of acute pancreatitis may truly be more varie- 
gated or subtle in character. In its milder, and perhaps more prevalent, role? 
of acute edematous pancreatitis, this clinical syndrome is one of benignity, and 
frequently subsides rather than progresses to the fulminant stage of hemorrhage 
and necrosis. However, the repeated attacks which have a tendency to occur 
may subsequently result in the well-known malignant phase of this lesion. Thus, 
interval cholecystectomy, a procedure designed to remove at least one of the more 
constant factors of pathogenesis, seems to be the operation of choice in the pres- 
ence of biliary tract disease. It is very apparent from the literature that there 
is little present agreement as to the comparative value of the operative versus 
the conservative measures of treatment. 

The present lack of diagnostic uniformity may be traced in part to the 
disregard of data obtainable by blood and urine amylase or lipase determina- 
tions. The amylase test in some quarters has unwisely fallen into disrepute, 
but when earefully performed in accordance with the fundamentals of enzyme 
chemistry,? it has been shown to be a practical, rapid, and reliable diagnostic 
aid when used within its limitations. 


CASE REPORT 


S. B., a 34-year-old white, married female, entered the Beth Israel Hospital complaining 
of severe upper abdominal distress of two and one-half days’ duration. The history was ob- 
tained through an interpreter, since the patient had only been in the United States five weeks. 

Present Illness——Two and one-half days before admission the patient was seized by a 
sudden severe upper abdominal pain that occurred shortly after dinner. The pain seemed 
localized in both the epigastrium and the right upper quadrant and was present posteriorly as 
well. Nausea, repeated vomiting, and anorexia soon followed. The day before admission the in- 
tensity of the abdominal pain became sufficiently severe to have a physician called, He af- 
forded the patient temporary relief with a hypodermic injection. On the day of admission 
the nature of the pain was unchanged—constant and not cramplike, the nausea and vomiting 
persisted, and upon a physician’s advice the patient entered the hospital for diagnosis and 
treatment. Jaundice was not noted by the patient. There was no history of diarrhea, 
steatorrhea, or clay-colored stools, The pain in the back did not radiate to the shoulders 
or to either scapula. 

“* *From the surgical service of Dr. Percy Klingenstein, Beth Israel Hospital, New York, 
; 7Captain Medical Corps, Edgewood Arsenal, Maryland. 
Received for publication, July 5, 1940. 
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Past History.—The patient had always enjoyed rather good health. Within the past 
three years she had several recurrent attacks of upper abdominal pain similar to her present 
illness, but of milder character. Nausea, vomiting, anorexia, and jaundice were present. 


An intolerance for fatty foods was noted. There was neither history of alcoholism nor 








manifest foci of infection. 
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Fig. 1.—Sixteen serum amylase determinations with concomitant blood sugar levels. The 
immediate postoperative fall of the serum amylase value may either be the result of biliary de- 
compression or merely coincidental. The secondary rise is probably accounted for by the use of 
a long-limbed T-tube draining the common duct and impinging upon the orifice of the duct of 
Wirsung or by edema occluding it. 














Physical Examination—On admission the patient’s temperature was 99.8° F. Her 
respiratory rate was 24, and her pulse rate was 100 per minute. Her blood pressure was 128 
systolic and 88 diastolic. Her body was well developed and well nourished. She showed no 
cyanosis, shock, or dyspnea. A faint jaundice was present. Examination of the abdomen 
revealed tenderness most marked in the epigastrium, although several days later the point 
of maximum tenderness shifted to the left. A minimum of muscle spasm was present. No 
masses were felt. Right costovertebral angle tenderness was present. 








Laboratory Studies—On the second day of admission she showed red blood cell count 
4,800,000, white blood cell count 11,000, hemoglobin 80 per cent, and icterus index 24.4. Bleed- 
ing and coagulation times were normal. The urine contained no reducing substance. Sixteen 
serum amylase determinations were performed (Fig. 1), the first one recorded on the fourth 
Cholecystography by the oral method faintly visualized the gall bladder. 








day of admission. 
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Operative Findings—Through an upper right rectus incision the peritoneal cavity was 
opened and a glossy edema of the hepatoduodenal ligament and the surrounding omentum was 
first noted. No free peritoneal fluid was found. The pancreas felt enlarged but not firm. 
The gall bladder was not acutely inflamed or distended. Numerous small stones were felt 
within the gall bladder. The hepatoduodenal ligament was bluntly divided, and the pancreas 
was seen to be markedly edematous. A single area of fat necrosis was present. Aspiration 
biopsy of the pancreas was attempted. Excision of an enlarged lymph node in the hepato- 
duodenal ligament was performed. The common duct was explored. It was found to be 
somewhat dilated, but no stones were located. Separate cultures of the gall bladder bile, 
common duct bile, and aspirated pancreatic fluid were taken. A cholecystectomy and choled- 
ochostomy with T-tube drainage were performed and the wound was closed. 

Pathologic Report—The wall of the gall bladder showed a small amount of infiltration 
by both polymorphonuclear cells and mononuclear cells. No thickening or ulceration of the 
mucosa was noted. The excised lymph node and surrounding fat tissue showed a rather 
marked edema and some cellular infiltration. Bacterial stains revealed no organisms. No sec- 
tion could be obtained from the aspiration biopsy of the pancreas. 

Bacteriologic Report.—Cultures taken from the gall bladder wall, gall bladder bile, com- 
mon duct bile, and aspiration fluid of the pancreas were all positive for Staphylococcus albus 
hemolyticus. Cultures taken from the T-tube drainage of bile grew Cl. welchii, Bact. coli, and 
B. pyocyaneus. : 

Postoperative Course.—Early epigastric distress and disappearance of jaundice were 
noted. The T-tube was removed on the fourteenth postoperative day. The patient was 
discharged well with no wound drainage on the twenty-first postoperative day. 


DISCUSSION 


The clinical aspects of this patient present characteristics which, in their 
entirety, are rather distinctive of acute edematous pancreatitis. The onset of 
pain is usually sudden, severe, and constant, frequently in the epigastrium 
or upper abdomen, and with surprising frequeney radiates to the back. A pre- 
vious history of similar episodes, with or without jaundice, is commonly ob- 
tained. Nausea and vomiting are seldom absent. Physical examination reveals 
that epigastric or upper abdominal tenderness is almost invariably present and 
is frequently severe. Associated muscle spasm is often less marked and may be 
minimal or absent. The patient appears very sick. Abdominal distention and 
jaundice are signs of lesser importance. 

The temperature, pulse rate, and respiration may show only little eleva- 
tion, and the blood pressure usually remains unchanged. The*leucocyte count 
may be increased, and the urine rarely reveals a glycosuria. 


Of salient significance, however, is the laboratory examination for pancreatic 
enzymes. Most recent observers now agree that the determination of the amylase 
content of either blood or urine, when reliably performed as to method and 
technique, is a simple, precise, and practical method of indicating this type of 
pancreatic lesion.* Older and more complicated procedures have proved cumber- 
some, inadequate, or otherwise undesirable to be rapidly carried out on an acutely 
ill patient. 


Sixteen determinations of the content of amylase in the blood were per- 
formed on this patient, the first record being made on the fourth day following 
admission to the hospital or on the sixth day of the patient’s illness. Despite 
the initial determination of amylase well after the onset of the disease, the level 
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was distinctly elevated and the patient continued to be distressed. It may be 
presumed that an amylase determination taken immediately after hospital ad- 
mission would have revealed a much higher value. Blood amylase levels of 
several thousand have been reported in cases of acute edematous pancreatitis, 
although it has been pointed out that there is little relationship between the 
amylase elevation and the severity of the disease. However, because it is not 
uncommon to find a sharp temporary rise and a rapid decline in the amylase 
level, the need for early and repeated determinations has been frequently 
emphasized. 

Inasmuch as urine has a variable chemical reaction and composition, it is 
not surprising to find that urine amylase values fluctuate much more widely 
than do blood amylase values. Kidney damage and functional renal diurnal 
variation increase the bounds of this fluctuation. For these reasons, it has been 
found preferable to determine the blood amylase levels whenever possible. 
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Elevation of amylase values, when associated with a suggestive clinical 
syndrome, is most incriminating evidence of a pancreatic lesion. Patients with 
severe renal impairment are known to have a moderate elevation of blood amylase 
values, while those patients with hepatic impairment frequently have lowered 
amylase values; but confusion with these conditions is hardly to be expected. 
There is no disease other than acute pancreatitis that will cause so marked an 
amylase level rise if the determinations are made early in the course of the 
disease. 

The impetus thus given to diagnostic precision is strikingly important when 
considered in relation to the manner of treatment. Although there is an ex- 
tensive controversial literature concerning the surgical or nonsurgical treat- 
ment of pancreatitis, it may be said that there has been a notable recent trend 
in favor of the conservative point of view. Therefore, with the diagnosis of 
acute pancreatitis confirmed by laboratory data, it would seem advisable to post- 
pone surgical treatment until such time as the biliary system can be carefully 
studied and the necessary procedures carried out. 

It is felt that acute edematous pancreatitis is a frequently unrecognized 
cause of upper abdominal pain. <A careful history and physical examination 
augmented by suitable amylase studies are of significant aid in the diagnosis 
of this disease. 
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METHOD EMPLOYED IN THE ESTIMATION OF AMYLASE 


In the preparation of the reagents and the analytical procedure, the tech- 
nique of Somogyi was closely followed. From his description I quote the follow- 


ing: 

‘*Stareh Paste—We employ U.S.P. corn-starch or pure rice starch. The starch is 
washed as follows: 100 gm. of starch are suspended and frequently agitated for about an 
hour in 1 liter of approximately 0.01 N HCl. After sedimentation the acid is poured off 
and the starch is stirred up in 1 liter of approximately 0.05 per cent NaCl solution. After 
sedimentation and decantation washing with salt solution is repeated once more; then the 
starch is spread out and allowed to dry in air. 

‘*A paste is prepared with approximately 15 gm. of washed starch per liter of water. 
The starch is thoroughly ground in a mortar with 50 ¢.c. of water, while 900 ¢.c. of water 
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are heated to boiling. The ground starch suspension is transferred into the hot water with 
vigorous agitation, 50 ¢.c. of water being used to rinse the mortar. After boiling for 0.5 to 1 
minute (with agitation), the starch paste is heated in a water bath for 15 to 30 minutes. 
The mouth of the flask is kept covered by an inverted beaker during the heating period. 
Grinding exerts the favorable effect of keeping the starch in a well-dispersed state for a long 
time, whereas without the grinding it soon forms a heavy sediment. 

‘¢ Acid NaCl solution.—This contains 10 gm. of NaCl and 3 ¢.c. of 0.1 N HCl per liter. 
The presence of acid is necessary for correction of the pH of blood serum or plasma which 
tends to rise above the upper limit of the optimum pH range (7.0 to 7.4) owing to the loss of 
CO, during the preparatory manipulations. 

‘*Protein Precipitants.—A 5 per cent solution of CuSO,5 H,O and a 6 per cent solution 
of sodium tungstate are used for deproteinization of plasma or serum.’’ 

The copper reagent, phosphomolybdie acid color reagent, and the standard glucose solu- 
tions are similar to the ones commonly used for the determination of reducing sugars. 


ANALYTICAL PROCEDURE 


‘<In a test tube of 14 to 16 mm. diameter 5 c¢.c. of the starch paste and 2 ¢.c. of the NaCl 
solution are mixed and immersed in a water bath of 40°. After a few minutes, when the fluid 
has assumed the temperature of the water bath, 1 ¢.c. of plasma or serum is added, the tube 
is stoppered and inverted a few times, and the mixture is incubated for 30 minutes. At this 
point the action of the enzyme is terminated in conjunction with the deproteinization of the 
reaction mixture. To this end 1 c.c. of the CuSO, solution is admixed, then 1 ¢.c. of the 
tungstate solution is added, and the mixture is well shaken and centrifuged. Since the copper 
salts inhibit but do not fully stop amylase action, these operations must be carried out with- 
out undue delay. 

‘¢The supernatant fluid, which is enzyme-free, is poured through a small filter paper. 
The filtrate, a 1:10 dilution of the serum, may be opalescent owing to the presence of un- 
altered starch, and is ready for the determination of its copper-reducing power.’’ Somogyi 
completes the rest of the procedure by following the Shaffer-Hartmann technique. However, we 
have found that Benedict’s modification of the standard Folin and Wu procedure is a simple 
and sensitive method for determining sugar. 

The glucose content of the serum must be deducted from the total reducing substances, 
the difference then represents the reducing power (in terms of glucose) of the reaction products 
formed from starch by the amylase activity of 100 ¢c.c. of serum. This figure expressed in 
milligrams per cent is denoted as amylase activity. 


I am grateful to Dr. H. Stein for his technical assistance. 
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HIGH INCIDENCE OF INFECTIVE STOOLS IN A SMALL OUTBREAK 
OF INFANTILE PARALYSIS* 


GrorGE Y. McCuure, M.D., ALBAny, N. Y. 


HIS paper is an account of work done on the stools of patients suffering 
from, or suspected of having, anterior poliomyelitis. The techniques used 
are based essentially on those developed by Trask, Vignee, and Paul,’ and by 
Kramer and his co-workers,? but are modified somewhat to suit our purposes. 
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Stool specimens were received at the laboratory in 25 ml. sterile glass 
containers with metal screw tops, or in 250 ml. bacteriologic water bottles with 
ground-glass stoppers. No reagents were added to the specimens before they 
arrived at the laboratory. On receipt from 20 to 25 ml. were suspended in from 
90 to 100 ml. of sterile distilled water in a wide-mouthed bottle with a ground- 
glass stopper. To this about 15 ml. of ethyl ether were added. The suspension 
was then shaken by hand for from five to ten minutes and placed in the re- 
frigerator at a temperature of from 4° to 10° C. After twenty-four hours cul- 
tures were made on horse blood agar plates and incubated for twenty-four hours. 
If these plates showed only slight growth, and no streptococci were present, the 
suspension was evaporated under vacuum in a desiccator containing sulfurie acid 
to get rid of the ether. Three mice were inoculated intraperitoneally, each with 
0.1 ml. of the suspension. If the mice survived twenty-four hours, it was con- 
sidered safe to proceed with monkey inoculations. If the mice died, the specimen 
was treated again with ether, and the whole procedure was repeated. Usually 
two treatments were sufficient, although before the use of mouse controls two 
monkeys in the first series died of peritonitis from the lesions of which presum- 
ably pathogenic microorganisms were isolated. 
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Because of these deaths an attempt was made at first to get a better bac- 
tericidal agent by using vinyl ether, and also chloroform, but without success; 
and lastly by shaking the suspension from two to four hours in a shaking 
machine with ethyl ether. This last procedure sterilized the stools more effec- 
tively, but most of them proved to be toxic. The test mice consistently died 
within ten hours, and only slight bacterial growth was obtained from the 
peritoneum. Monkeys inoculated with such stools evidenced a severe and rapid 
toxemia with subnormal temperatures and evidence of paralytic ileus. Two 
of them died within twenty-four hours, and no microorganisms were isolated 
either from the peritoneum or from the heart’s blood. Moreover, no monkeys 
inoculated with material treated in this manner developed poliomyelitis. We 
eventually returned to our original method with such success as will be pointed 
out subsequently. 
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The stool inoculations in all cases were made intraperitoneally, from 5 to 20 
ml, being given at an injection. Occasionally with two injections on successive 
days, as much as 30 ml. were given. Stool suspensions shaken only briefly with 
ether invariably settled out into layers. Upon injection the topmost, clearest 
layer and some of the middle, cloudier material were taken. The coarse sedi- 
ment at the bottom of the bottle was not disturbed. 

For monkey passage we used rather heavy 10 to 20 per cent suspensions 
of supposedly infected brain and spinal cord material, ground in the beginning 
with pulverized glass, but recently with alundum, and suspended in physiologic 
salt solution. The suspension was centrifuged at about 2,000 r.p.m. for ten 
minutes. Routinely 1.0 ml. of the supernatant was inoculated into the left 
frontal lobe, and 5.0 ml: were inoculated intraperitoneally. In each case, four 
immature mice were inoculated intracranially and intraperitoneally with the 
same suspensions. None of the mice at any time showed signs of disease. 

The first group of patients consisted of four children with clinical polio- 
myelitis, and an adult believed to be suffering from a second attack of the dis- 
ease. All were inmates of an institution and were convalescent. The cases were 
studied during April, 1939, through the courtesy of Dr. A. C. Silverman of the 
City Hospital, Syracuse, N. Y. The stool specimens were treated as described, 
with only slight shaking. Specimens from the four children proved infective for 
monkeys, and second or third passages were obtained. The animal inoculated 
with the specimen from the adult remained alive and well. Table I shows the 
relationships between the clinical disease and the collection of stools. It is of 
interest that in the case of S. C. a period of forty days elapsed between the 
probable onset of the disease and the collection of stool material. It is also of 
interest that all of these children, and another to be noted later, were under two 
years of age. All had flaccid paralysis of some degree, four in the extremities 
and one in the face. 

The next group of cases studied was from a small outbreak near German- 
town, N. Y., in August, 1939, investigated with the help of Dr. L. D. Carpenter. 
Stool specimens were obtained: one from a child with extensive paralysis in 
the first week of the disease, and another from a collateral contact who had had 
a brief febrile illness at about the same time but without paralysis. We were 
unable to produce poliomyelitis in monkeys, and one of three animals inoculated 
died of peritonitis; hemolytic streptococci were isolated. 

With the cooperation of Dr. H. R. O’Brien and Dr. J. V. Anderson, a third 
group of cases from Cattaraugus County was studied in December, 1939, and 
January, 1940. It consisted of seven children in one family, two of them with 
paralytie anterior poliomyelitis, one recovered from a febrile illness without 
paralysis, and the other four not clinically affected ; and two other individuals, 
one with residual paralysis six weeks after the onset and another with no 
paralysis one month following illness. The specimens from this group were 
obtained from three to six weeks after onset of the disease. They were treated 
by prolonged shaking with ether, and while no monkeys contracted clinical 
poliomyelitis, two died of peritonitis and paralytic ileus. No microorganisms 
could be cultured from either the peritoneum or heart’s blood. 
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During August and September, 1939, a number of stool specimens were 
- received in the laboratory from Buffalo, N. Y., and stored at an average tempera- 
ture of —5° C. until they could be studied. On January 31, 1940, one of these 
specimens from an infant ill with paralytic poliomyelitis, received September 9, 
1939, was selected and treated by the original method of shaking very briefly 
with ether. Cultures from the treated suspensions showed no growth. A monkey 
was inoculated and developed severe anterior poliomyelitis. The virus has been 
given three subsequent passages. It is of great interest that the virus remained 
virulent in this stool, frozen in the refrigerator for 124 days, or throughout the 


winter months. 
TABLE I 








PASSAGE MONKEYS 
INOCULATED 
ANIMAL 
NO. AND 
DATE 


PASSAGE MONKEYS 
INOCULATED 
ANIMAL 
NO. AND 
DATE 


INOCULATED 
STOOL 


MONKEYS 
FROM 
ANIMAL 
NO. AND 
DATE 


STOOL 
SPECIMEN 
RECEIVED 


PROBABLE 
DATE OF 





PATIENT ANATOMIC 


FINDINGS 


ANATOMIC 
FINDINGS 


ANATOMIC 
FINDINGS 








Syra- 

CUsE 
A. Me. 
-. 3 


Anterior 
polio- 


No. 88 
from 


No. 101 
from 


Meningo- 
encepha- 


Anterior 
poliomye- 


4/30/39 |No. 83 


5/ 3/3 


mo. 


litis 


83 
5/12/39 


litis 


83 and 
88 


mye- 
litis 


12/12/39 

Anterior 
poliomye- 
litis 


No. 98 
from 
76 


11/21/39 


No. 91 
from 
86 

5/11/39 


No. 76 
Dd/ 3/39 


4/14/39 | 4/30/39 Encephalitis 


Encephalitis. 

Light an- 
terior 
poliomye- 
litis 


Mild en- 
cephalitis 


Anterior 
poliomye- 
litis 


4/30/39 


Anterior 
polio- 
mye- 
litis 


No. 100 
from 
92 


6/ 6/39 


No. 96 
from 
92 and 
100 

12/22/39 


Anterior 
poliomye- 
litis 


No. 92 
5/12/39 


‘“ About’’ 
4/ 2/39 


5/12/39 





Buffalo 

ig. 2. 

M. 9 
mo. 


Anterior 
poliomye- 
litis 


No. 113 
from 
103 

3/ 8/40 


the material for final second passage was pooled as 
It was desired to estab- 


Anterior 
poliomye- 
litis 


No. 103 
1/31/40 


8/23/39 | 8/31/39 





























Note.—In patients A. Me. and §, C. 
indicated, both for fear of losing the strain and to conserve monkeys. 
lish a typical second passage only. 

More complete clinical data on four of these cases are discussed by Dr. A. C. Silverman 
(Am. J. Pub. Health 21: 593, 1941). 


Because passage monkeys sometimes fell ill with an acute disease showing 
involvement of the central nervous system but without flaccid paralysis, no stools 


were considered to have unequivocally contained the virus of anterior polio- 
myelitis until at least one typical second or further passage was obtained (see 
Table I). Thus, even though a monkey showed fever after from five to ten 
days, accompanied by tremor and other clinical signs of encephalitis, and even 
though such animals on autopsy showed meningitis with mononuclear cell 
exudate, perivascular accumulations and nerve cell destruction with neurono- 
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phagia in the brain stem or cortex but not in spinal cord, the evidence was con- 
sidered insufficient. Further passages were made until a monkey developed, 
clinically and histopathologically, typical anterior poliomyelitis. As other 
authors® * have given detailed protocols of the disease in monkeys, it seems 
superfluous to do so here. Characteristic lesions consisted of neurone necrosis 
with neuronophagia in the anterior horns and usually elsewhere; perivascular 
eell accumulations usually of mononuclear cells, but occasionally with poly- 
morphonuclear cells predominating; some degree of leptomeningitis, often of 
seattered distribution; occasionally small perivascular hemorrhages in the 
nervous tissue or meninges; signs of microglial activity and clasmatodendrosis of 
astrocytes about local lesions, and various degrees of Nissl’s degeneration in 
ganglion cells. Lesions were observed in all major divisions of the spinal cord, 
the medulla, pons, mesencephalon, diencephalon, roof nuclei of the cerebellum, 
and the motor cortex, as well as in dorsal root ganglia and Gasserian ganglia. 
No lesions were seen in the thoracolumbar autonomic ganglia. 

In many monkeys focal interstitial nephritis was observed. Similar lesions, 
however, have since been found in a monkey dying of unknown cause, and in 
two monkeys dying of bacillary dysentery. 


All intracranial inoculations in monkeys (Macacus rhesus) were made into 
the left frontal lobe. All monkeys were sacrificed by light ether anesthesia and 
intracardiac air embolism. None were permitted to die spontaneously. Autopsy 
in each case was performed as soon as death supervened. In addition to the 
parts of the nervous system mentioned sections were taken routinely from all 


visceral organs, including the major divisions of the gastrointestinal tract, and 
from the peritoneal lymphatics. The viscera were fixed in Zenker-acetic solu- 
tion and stained with hematoxylin and phloxine. Central nervous system tissue 
was fixed in Zenker-acetic solution, formalin ammonium bromide, and 70 per 
cent aleohol. Hematoxylin-phloxine and thionine stains and silver carbonate 
and gold-chloride sublimate impregnations were done in each case, and when 
it seemed indicated, scarlet red stain (for demonstration of fat) was made. In 
only one instance, however, was any considerable fatty change observed. 

All autopsies were controlled by cultures and film preparations from the 
peritoneum, brain, and heart’s blood on horse blood agar. In no case were 
any significant bacterial findings observed. All passage suspensions were con- 
trolled by culturing on horse blood agar, with no significant bacterial findings. 
All inoculations into monkeys were controlled by parallel inoculations into 
young Swiss mice. The mice were observed for one month. No instances of 
disease were noted. Virus strains, if one may use the term in this connection, 
from three different cases were put intracranially and intraperitoneally into 
Eastern cotton rats (Sigmodon hispidus hispidus), but no successful passage was 
obtained. 

Serial ‘‘faith’’ passages through six passage generations of cotton rats 
yielded no results. Cotton rats and young Swiss mice intoxicated with guanidine 
hydrochloride, diorthocresylphosphate, cadaverine hydrochloride, and _ ethyl- 
enediamine dihydrochloride, all failed to contract the disease. All were observed 
for a month following intracranial and intraperitoneal inoculation with tissue 
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containing virus. All chemical intoxications were maintained over a period of 
from ten days to two weeks, starting usually five days previous to exhibition 

‘of the virus. Three rats put on thyroxine injections all died during manipula- 
tion for taking temperatures before poliomyelitis would have been expected to 
develop. 

It is worth noting here that many of our cotton rats died suddenly during 
or after very brief handling. We were unable to find a cause for death on 
autopsy, though it may be significant that immediately post mortem there was 
marked peristaltic activity observable through the intact abdominal wall. 


SUMMARY AND CONCLUSIONS 


tad 


Single random specimens of stool were obtained from a total of 17 cases 
of typical, abortive, or atypical suspected anterior poliomyelitis and inoculated 
into monkeys, with five ‘‘takes.’’ Nine of these cases had clinical paralysis. 
Two were clinically abortive types. Two were atypical. Four were contacts 
without clinical signs or symptoms. 

Kight stool specimens were treated by the method outlined, with shaking 
from five to ten minutes with ether. Of these eight cases, seven had paralysis. 
From five of the paralyzed cases, successful transfers of the disease into monkeys 
were obtained. 

Nine stool specimens were treated by the method outlined, but the suspensions 
were shaken for two to four hours with ether. Of these nine eases, two were 
paralytic; none ef the ineculated monkeys showed signs of poliomyelitis. 

One of the infective stool specimens was collected as late as forty days after 
the probable onset of the disease. 

One of the stool specimens kept at a temperature of —5° C. remained in- 
fective for 124 days after collection. 


All stool and monkey cord passages were controlled by mouse inoculation. 


All successful passages were from the stools of infants under two years 
of age, in four cases at least, on similar diets. 


It does not appear tc me that any deductive conclusions may be drawn 
with certainty at this stage of the investigations. However, the question under 
what conditions poliomyelitis virus will remain infective in stools seems to be 
of interest. 
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BEHAVIOR OF THE RECIPIENT’S LEUCOCYTE COUNT FOLLOWING 
TRANSFUSION OF PRESERVED BLOOD* 


J. ANDREW GRAHAM, M.D,, AND Wins M. Fowter, M.D., Iowa Crry, Iowa 


HE increasing use of preserved blood for transfusions has raised many ques- 

tions regarding its effectiveness as compared to that of fresh blood. Among 
these questions is its relative value in agranulocytosis and in septicemia or other 
infectious conditions, both as regards the transferal of immune bodies and 
the leucocytes themselves. Although there is still a difference of opinion as to 
the effectiveness of any transfusion in combating an infection, the procedure is 
frequently used. 

It has been shown that with a transfusion of fresh blood the transfused 
leucocytes disappear from the recipient’s blood stream within two and one-half 
hours and that such a transfusion does not cause a significant increase in the 
leucocyte count.' Since the life of a normal leucocyte is from one to five days, 
and the number of these cells in the ordinary transfusion is relatively small, one 
could not expect a significant increase in the recipient’s count. With preserved 
blood it has been shown that there is a gradual disintegration and reduction in 
the number of leucocytes during the period of storage, and it has been recom- 
mended that this blood not be used in patients with agranulocytosis.2 The value 
of transfusions of preserved blood in infectious states has also been questioned, 
since the degenerative changes in the neutrophiles reduce their phagocytic ac- 
tivities? On the other hand, it has been suggested that the products of dis- 
integration may stimulate the formation of new cells in the recipient.? 

In order to determine the effect of transfusion of preserved blood on the 
recipient’s circulating leucocytes, counts were made before and after the giving 
of blood from the ‘‘blood bank.’’ The age of the blood varied from one to 
twenty-five days, as is noted in the tables, and the preservatives used were either 
sodium citrate or a dextrose-citrate mixture, as described by DeGowin.t The 
patients selected for study were those without an acute infection or recent 
hemorrhage. No patient was studied during a postoperative period. In one 
croup of 15 patients leucocyte counts were done at two-hour intervals following 
transfusion, and in a second group of 12 patients counts were done at twenty- 
four-hour intervals, so that information might be obtained on either an immedi- 
ate or a delayed rise due to stimulation from the disintegration products. The 
results are shown in Tables I and II. 

*From the Department of Internal Medicine, State University of Iowa, College of Medicine, 
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TABLE I 


LEUCOCYTE CoUNTS AT Two-Hour INTERVALS 








AGE OF 
HOURS |4 HOURS |6 HOURS |8 HOURS | BLOOD DIAGNOSIS 
DAYS 
7,300 7,050 | 10,050 8,200 7,050 22 Carcinoma of cervix 
1,700 1,500 1,850 1,250 2,000 21 Aplastic anemia 

2,400 950 1,650 2,450 1,900 Aplastic anemia 

7,300 8,050 7,800 8,500 8,100 Peptic ulcer 

4,000 4,300 5,100 5,600 | 4,550 Peptie ulcer 

5,450 4,950 4,450 5,700 4,800 Peptic ulcer 

5,250 5,650 6,700 5,050 Carcinoma of colon 
8,300 8,500 7,100 7,500 Incomplete abortion 
5,600 5,750 4,410 4,000 Aleucemic leucemia 
10,650 10,750 | 11,200 10,800 Carcinoma of stomach 
3,350 3,950 3,400 3,100 Aplastic anemia 
12,950 3,680 | 13,900 11,950 Chronic cholecystitis 
2,000 1,650 2,100 Aplastic anemia 
11,300 11,500 10,800 Uleerative colitis 
10,050 10,650 | 10,800 Carcinoma of stomach 
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TABLE II 


LEUCOCYTE COUNTS AT TWENTY-FoUR-HOUR INTERVALS 








AGE OF 
BLOOD DIAGNOSIS 
DAYS 


8,500 9,600 | 9,400 | 10,100 | 11,200} 9,000 1 |Pernicious anemia 
6,900 7,200 | 8,200] 6,350 | 6,900] 7,500 6 |Peptic ulcer 

7,200 .7,000 7,800 | 6,350 7,750 | 6,250 6 |Carcinoma of cervix 
6,300 7,050 8,100 | 7,400 7,000 | 7,650 22 |Carcinoma of cervix 
10,200 10,550 9,350 | 8,050 8,400 3 |Nutritional anemia 
12,350 8,900 | 9,450] 8,800 | 8,200 16 |Carcinoma of stomach 
5,250 5,850 4,250 | 3,600 3,700 25 Carcinoma of colon 
3,600 3,800 3,400 | 3,900 3,700 2 Aleucemie leucemia 
3,350 3,750 3,300 | 2,950 3,650 4 |Aplastic anemia 
11,300 9,650 | 10,050 | 10,350 | 10,050 19 |Ulcerative colitis 
8,450 9,450 8,660 | 7,900 10 Hypochromie anemia 
8,500 7,600 7,000 | 7,900 25 Incomplete abortion 


INITIAL 24 48 72 96 120 
COUNT HOURS | HOURS | HOURS | HOURS | HOURS 
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Examination of these tables reveals that there was no consistent change in 
the leucocyte count as a result of the transfusion. An elevation in the count 
occurred in some eases, but this was not constant; in other cases a reduction 
in the count was noted. These variations are no greater than can be accounted 
for by the unavoidable error in the method, the diurnal variations, or the 
rhythmic variations in the circulating leucocytes.*** The results are in accord 
with what one would expect from our knowledge of the life of the leucocytes 
and their behavior during storage. The age of the blood made no difference in 
the results nor did the type of case to which it was given. In aplastic anemia 
one could expect no latent rise from the stimulation of disintegration products, 
and although such a reaction might oceur in eases with normal bone marrow, 
it was not encountered in this group of cases. 

Transfusions of preserved human blood produce no constant or significant 
changes in the leucocyte count of the recipient. 
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THE EFFECTS OF DECREASED TEMPERATURE ON THE ACTIVITY 
OF INTACT MUSCLE* 


W. W. TurtiLe, PH.D., Iowa Crry, Iowa 


INCE muscular contraction involves intrinsic chemical and physical changes, 
the influence which a fall in temperature has on muscular activity may be 
anticipated by studying the effects which temperature changes have on the 
processes involved in muscular contraction. However, a mere statement of the 
qualitative effects which temperature changes have on muscular contraction is 
inadequate for a complete explanation of poor performance, and also muscle 
injury, experienced by individuals who are called on to exercise strenuously. 
In order to have a clearer picture of the effects of lowering the temperature 

of a muscle on its activity, the experiment herein reported was performed. To 
make the experimental data parallel the conditions as they actually exist, the 
activity of the intact gastrocnemius muscle and its antagonist when exposed to 
cold, was studied. In order to determine the effects of lowering the temperature 
of the muscle on its activity, the form curve of a normal muscle was compared 
with that of the same muscle after it has been cooled for various periods of time. 


The gastrocnemius muscle was caused to contract by applying submaximal 
break induction shocks to it. This was accomplished by attaching one pole of 
the inductorium to an electrode placed over the medial motor point of the muscle, 
and the other pole to an electrode placed on the thigh, over an indifferent area. 
A foot switch was employed in the primary circuit so that the experimenter’s 
hands were free to manipulate the recording apparatus. 


The subjects were placed in a prone position on a table with the feet well 
over the edge. A cord was attached to the toe of the subject’s shoe, thence 
over a pulley under the table to a recording stylus suspended from a rubber 
band. The rubber band furnished the means by which uniform tension was 
maintained on the muscle throughout the experiment. A signal magnet, placed 
in the primary circuit, was superposed above the recording stylus. A 100 double 
vibration electrically driven tuning fork was placed between the recording stylus 
and the signal magnet. The record was made on an extension kymograph which 


*From the Department of Physiology, University of Iowa, Iowa City. 
Received for publication, August 1, 1940. 
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was operated manually. Obviously, the records were recorded upside down, 
since a contraction of the muscle caused an extension of the foot, thus pulling 
’ the recording stylus down. 
of The procedure in securing the data was first, to make control records from 
| the muscle, and then pack the leg in ice. After five, ten, and twenty minutes of 
cooling, additional records were made. Fifteen to twenty tracings were secured 
under each condition studied. 

By means of ordinates the response of the muscle was divided into its latent 
period, periods of contraction and relaxation. The length of each period was 
determined by counting the number of tuning fork vibrations between the 
ordinates. 














THE DATA 


Data were collected from 12 individuals. The values given in Table I are 
the means of no less than 15 responses per period for each individual. 


TABLE I 


A COMPARISON OF THE EFFECT OF COOLING ON THE PERIODS OF RESPONSE OF THE INTACT 
GASTROCNEMIUS MUSCLE 


















































LATENT PER CENT | CONTRACTION | PER CENT| RELAXATION | PER CENT 
TIME INCREASE TIME INCREASE TIME INCREASE 
Normal 0.024 + 0.002 0.089 + 0.006 0.267 + 0.034 
Cooling 5 min. 0.027 + 0.002} 12.5 |0.108 + 0.012 21 0.432 + 0.035 62 
Cooling 10 min. 0.0380 + 0.002 25 0.130 + 0.015 46 0.574 + 0.045 115 
‘ Cooling 20 min. 0.0383 + 0.002} 37.5 |0.162 + 0.024 82 0.726 + 0.061 172 





Although the well-known facts relative to the «ffects of cooling muscle 
are demonstrated by the experiment, the phase of activity in which we are most 
concerned in this investigation is the period of relaxation. After five minutes of 
cooling the relaxation time is increased 62 per cent, while the period of con- 
traction and the latent time are increased 21 per cent and 12.5 per cent, re- 
spectively. This means that relaxation is affected three times as much as con- 
a. traction and five times as much as the latency of the muscle. Ten minutes of 
cooling increases the period of relaxation 115 per cent, while the contraction time 
is increased only 46 per cent and the latency 24 per cent. Under this condition, 
relaxation is increased 2.5 times as much as contraction and 4.6 times that of 
the latency. After twenty minutes of cooling the situation is similar. Relaxa- 
tion is increased 172 per cent, contraction 82 per cent, and latency 37.5 per cent. 
Under this condition, relaxation is increased 2.1 times as much as contraction 
and 4.6 times as much as latency. In view of these facts one is justified in 
emphasizing that cooling a muscle not only affects the relaxation more than any 
other period of its activity, but also slows this period from two to three times as 
much as the contraction. 

The effect of cooling on muscular relaxation is especially important to 
athletes who participate in sports, such as sprinting, during which the muscles 
perform explosive movements. As far as the latent and contraction periods are 
concerned, the warming-up of a muscle may be adequate, but from the point 
of view of relaxation at that stage it is totally unprepared for explosive action. 
Such a condition makes for poor performance, since a succeeding contraction 
cannot occur until the muscle relaxes from the preceding contraction. 
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A complete warm-up also is important from the standpoint of muscle injury, 
since when the driving muscles contract, their antagonists must relax in a 
synergistic fashion. Injury to an improperly warmed-up antagonist is not un- 
common. Such injuries can only be prevented by sufficient preliminary exercises 
to reduce the relaxation time of an antagonist commensurate with the reduction 
in contraction time. 

It is also worthy of note that muscle injury may occur if a properly 
warmed-up muscle is exposed to a cold environment. Such occurrences as these 
can be prevented only by protection from cold. In fact, many sprinters, run- 
ning from a protected environment into a cold draft or breeze, have been ob- 
served to have experienced muscle injury. 


SUMMARY AND CONCLUSIONS 


An investigation of the effect of cooling intact muscle shows that the lower- 
ing of the temperature increases the relaxation time two to three times as 
much as the contraction time of the muscle. Inadequate relaxation due to an 
improper warm-up is sufficient to explain poor performance in explosive bouts 
of exercise such as sprinting. Also, injury to muscles antagonistic to driving 
muscles is explained on the basis of a prolonged relaxation time, due to either 
an inadequate warm-up, a cold environment, or a sudden change in the en- 
vironment. 





A STUDY OF THE THERAPEUTIC EFFECT OF SULFAPYRIDINE IN 
PNEUMOCOCCUS INFECTED MICE IN ATMOSPHERES OF VARYING 
OXYGEN TENSION* 


ALVAN L. Baracu, M.D., ANp NorMAN Mo.tomut, Pu.D. 
New York, N. Y. 


INTRODUCTION 


NVESTIGATIONS on the mechanism of the action of sulfanilamide and its 

derivatives in vitro have led to the theory that an oxidation product of the 
drug is responsible for the bacteriostasis noted (Mayer;' Ottenberg and Fox;? 
Fox, Cline, and Ottenberg’). As a corollary to this theory the bacteriostatic 
action of the drug should be lessened under anaerobic conditions of culture. 
Swift, Lancefield, and Goodner* found that with 6 strains of hemolytic strep- 
tococci, if removal of oxygen and reduction are complete before inoculation of 
the media with the organisms, bacteriostasis by sulfanilamide is prevented. 
Shinn, Main, and Mellon® demonstrated that reduction of the oxygen in super- 
ambient air of broth cultures of type I pneumococcus reduced or prevented 
bacteriostasis by sulfanilamide. This inhibition of bacteriostasis was also noted 
under complete anaerobic conditions. When, however, the superambient air 
contained 0.04 per cent oxygen, this inhibition effect was absent. Fox,° studying 


*From the Department of Medicine, Columbia University College of Physicians and Sur- 
geons, and the Presbyterian Hospital, New York City. 

This research was supported in part by a grant from the Linde Air Products Co. 

Received for publication, August 10, 1940. 
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this same phenomenon, concludes that complete initial deprivation of oxygen 
interferes with bacteriostasis and increased oxygen availability magnifies bac- 
teriostasis. Unpublished studies by Fox’ on the effect of oxygen deprivation on 
the action of sulfapyridine on pneumococci demonstrate that the action of the 
drug is lessened under anaerobiosis. This is in disagreement with Long,® who 
could not demonstrate this effect. Long’s report shows that. in both aerobic and 
anaerobic cultures he obtained sterility. Using streptococcus as the test organ- 
ism, Long finds a lessened bacteriostatic action of the drug: under anaerobic 
conditions. 

On the basis of this work it was felt that perhaps a reduction of the oxygen 
saturation in the blood of mice would similarly interfere with the action of 
sulfapyridine on pneumococcus septicemia. Conversely, an increase in oxygen 
saturation should enhance the bacteriostasis. 


EXPERIMENT 1 


Infecting dose: 100 M.L.D. 








OXYGEN | NO. 
PER OF TREATMENT 
CENT | MICE | 4 | 
20.8 9 |Infected (control) ¢ | 0 | 

20.8 15 |Infected and drug | 

1 | 
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DEATH IN DAYS 
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8 15 |Infected and drug 
60 13 |Infeeted and drug 

















ebrwcon 
Co et DO OS] CO 








| 
| 
| 


whnok» © 





EXPERIMENT 2 


Infecting dose: 1,000 M.L.D. 








OXYGEN NO. 
PER OF TREATMENT 
CENT MICE 
20.8 17 —‘|Infeected (control) 
20.8 17 Infected and drug 
8 17 Infected and drug 
60 17 Infected and drug 


IN DAYS NO. 
DIED 


17 
17 
17 
17 
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METHODS 


For these experiments we used a mucoid type I pneumococcus which was 
passed through rabbits once a month and kept in rabbit’s blood under vaseline 
seal. For infection a subculture was made using 0.5 ¢.c. of this stock culture. 
The infecting volume was 0.3 ¢.c. of the given dilution (in broth) of a five-hour 
subeulture, injected intraperitoneally. 

The drug sulfapyridine was suspended in 10 per cent gum acacia and fed 
twice daily, giving 30 mg. of the drug per day for six days and 15 mg. daily 
for the seventh and eighth days. The given atmospheres were continued for 
twenty-four hours after the last drug dose, and the experiment was considered 
complete twenty-four hours after discontinuation of the gases. In all cases, 
cultures from heart blood were taken at autopsy and the organisms were re- 
eovered. In each of the experiments a group of normal mice was put in with 
the low oxygen group to control deaths due possibly to the low oxygen. 





BARACH-MOLOMUT: SULFAPYRIDINE IN PNEUMOCOCCUS INFECTED MICE 1917 


To control the factor of the effect of varying the oxygen atmosphere on 
pheumococeus septicemia, three groups of 15 mice each were infected with 
100 M.L.D. of the culture and subjected to 8 per cent oxygen, 60 per cent 
oxygen, and room air (20.8 per cent), respectively. In all groups the mice died 
between fourteen and twenty-four hours. The distribution of deaths was ap- 
proximately the same in all three groups. 

Varying the oxygen concentration of the atmosphere did not appear to 
affect the mortality rate. 

Five additional similar experiments were run in which a total of 225 mice 
were exposed to low and high oxygen percentages, and the conditions in Ex- 
periments 1 and 2 duplicated. Since the results in these experiments were con- 
firmatory of the foregoing data, a detailed presentation is not given. 


CONCLUSIONS 


In cultures of pneumococci anaerobic conditions have been reported to pre- 
vent the bacteriostatic action of sulfapyridine. 

Pneumococcus-infected mice were treated with sulfapyridine in atmos- 
pheres of low oxygen tension (8 per cent), air and high oxygen tension (60 
per cent) without significant effect on the mortality rate. Varying the oxygen 
tension of the atmosphere does not appear to modify the effectiveness of sulfa- 
pyridine in pneumococcus septicemia. 

It is acknowledged that these results do not apply to pneumonia in which 
the oxygen tension of the capillary blood may fall to far lower levels. 
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GOLD COLLOID AND COLLOIDS OF OTHER HEAVY METALS 
IN THE TREATMENT OF RHEUMATOID ARTHRITIS* 


JAMES M. Tarsy, M.D., BRooKLYN, N. Y. 


HE rapidly accumulating literature on the use of gold salts in rheumatoid 

arthritis is in apparent harmony on the following two points: (1) Gold in 
the form of its salts is perhaps the most efficient agent known in the treatment 
of rheumatoid arthritis. (2) The toxie or untoward reactions so frequently 
encountered are a serious drawback to the use of this drug. The clinical 
results I’ obtained with gold sodium thiomalate in a recent investigation under- 
taken with the purpose in view of reducing the frequency and severity of toxic 
phenomena served to strengthen these views. 

With the two enumerated points in mind, therefore, I was induced to 
search for some similar or related agent, or agents, that might incorporate all 
the beneficial therapeutic qualities of gold salts without their serious toxic 
effects. It was also my aim to ascertain whether the beneficial attributes of 
gold were due to something inherent in the gold radical alone, regardless of 
chemical affinity; or whether these attributes were likewise demonstrable in the 
radicals of other heavy metals such as platinum, bismuth, ete. 

Therapeutic research on the use of gold for some unascertained reason 
appears to have been limited to the salt.’ Review of the literature failed to 
discover any published reports on the treatment of rheumatoid arthritis with 
the colloid of gold or of other heavy metals. Several authors have reported 
using ‘‘colloidal’’ gold, but on closer investigation it was found that the term 
‘‘colloid’’ had been used somewhat indiscriminately. 

As is well known, the inorganic salts of gold are very reactive chemically. 
Most of them decompose readily, with the liberation of metallic gold, while 
even those which are generally regarded as fairly stable are quite reactive. 
As an example, a dilute solution of gold chloride, AuCl,, decomposes on heat- 
ing, while on exposure to direct sunlight metallic gold is precipitated and 
hydrogen peroxide is formed in the solution. The chemical reactivity of the 
somewhat more stable aurichlorie acid, HAuCl,, was observed by Boyle in 1663, 
who found that it would color the skin, nails, or ivory a purplish-red tint when 
exposed to light. This, of course, immediately calls to mind the staining of 
the skin experienced with solutions of silver nitrate. Even gold sodium thio- 
sulfate, which has achieved a definite measure of recognition in the treatment 
of lupus erythematosus, is unstable, its solutions becoming yellow and decom- 


posing on standing. 


*From the Arthritis Clinic, St. Mary’s Hospital, Brooklyn, William McCollom, M.D., 
attending physician. 

Received for publication, August 13, 1940. 

The colloid solutions for this study were especially prepared by Crookes Laboratories, 
Inc., New York, N. Y. 
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It seems obvious, therefore, that in gold we have a highly reactive element, 
and that this reactivity may in part be responsible for the considerable toxicity 
of its salts. The thiomalate with which my associates and I have had consider- 
able experience is an organic salt of gold which does not seem to be quite so 
reactive as the thiosulfate, and which in consequence ean be, and is, used in 
considerably larger doses. However, even the thiomalate must be administered 
with considerable caution. 

In view of this toxicity it seemed desirable to explore the possibility of 
introducing gold in a form which was less reactive chemically and which, in 
consequence, might permit a more sustained, effective, and less toxie form of 
therapy. Colloidal gold appeared to offer definite possibilities. 

Within recent times reports on the use of dilute solutions of colloidal gold 
in the treatment of malignancy have been published,?* and although the re- 
sults obtained have in no way been conclusive, there are indications that even 
in the dilute solutions employed colloidal gold exerts a definite analgesic action. 

Although metallic gold itself is a very stable metal, being unaffected by 
air and water and many ordinary laboratory reagents and solvents, it is not 
absolutely insoluble. When exhibited as a colloid, this element consists of 
innumerable particles of metallic gold. It seemed, therefore, particularly in 
this extremely subdivided form, that when injected in the body it would act 
in a manner similar to that ascribed to colloidal silver. 

It will be remembered that when colloidal silver was made available com- 
mercially, new therapeutic fields were created for this element, which, in the 
form of its soluble salts, was far too reactive and toxic for use in more than 
very dilute solutions, except where a definitely caustic action was desired. 

New and Nonofficial Remedies, referring to colloidal silver preparations, 
points out that the silver in these colloidal suspensions does not exist to any 
ereat extent in the free ionic state, and, therefore, does not precipitate chlo- 
rides and proteins. As a result it is noncorrosive and nonirritant, yet retains 
a definite degree of antiseptic action. This silver action is not proportionate 
to the total silver content of the colloidal silver preparation and varies with 
the different colloidal silver compounds. The antiseptic action of these colloids 
is undoubtedly due to the liberation of continuous, very low concentrations of 
silver ions. 

Weiser® states that the more finely subdivided the silver, the stronger its 
bactericidal action. By analogy, therefore, colloidal gold, because it is almost 
devoid of gold ions and consequently reduced of its chemical reactivity, should 
not react immediately with the albumen, proteins, and salts which are found 
in the body, thereby permitting intramuscular administration without any 
immediate local irritation or general reaction. 

My experience indicates this to be true. Furthermore, the billions of tiny 
particles of metallic gold should conceivably act as depots for the formation of 
eold ions, to which part of the action of gold salts may be ascribed, resulting 
in a more sustained action of the colloid but of a somewhat lower intensity 
than that obtained with gold salts. 

There is another factor which might, theoretically, impart to a colloid of 
gold a beneficial action probably not associated with gold salts. It is well 
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known, for instance, that the injection of any colloid into the blood stream is 
attended by a certain amount of shock similar to that which usually follows 
the injection of a nonspecific protein. Thus, when using colloidal gold, with 
the therapeutic action of the gold itself, one is able to combine a mild non- 
specific reaction. 

Colloidal platinum (at.wt. 195.2) and colloidal bismuth (at.wt. 209.0) were 
included with gold in this study, since these metals have atomie weights ap- 
proximating that of gold (197.2), and since it was thought possible that some 
common heavy metal action might be demonstrable therapeutically. Selenium, 
though not a heavy metal, because of its vaunted analgesic action in malig- 
nancies, which seemed to correspond in some way with this action of colloidal 
gold, was also included in this study. Selenium, however, together with plati- 
num and bismuth, gave insufficient promise of therapeutic usefulness and was 
discontinued early in the study. Lead and some of the other metals in the 
higher scale of atomic weights were discarded as probably being too toxic. 

It was felt that at least a period of two years from the initiation of this. 
work should elapse before a more or less accurate evaluation of the therapeutic 
efficacy of the agents employed could be attempted with any degree of accuracy. 

The duration of treatment in each individual case varied from three to 
twelve months. As with the salt, treatment consisted of three series of injec- 
tions. Each series comprised 1 Gm. of metallic gold, an interval of six weeks 
being interposed between each series. An average of approximately 1 Gm. of 
gvold was administered in each individual ease. 

In the beginning of this work a 0.1 per cent solution of colloidal gold was 
injected in 5 ¢.c. doses intragluteally. With this relatively dilute solution the 
actual amount of gold administered was very small, amounting to no more 
than 5 mg. (0.005). In spite of the relatively large quantity of solution in- 
jected, however, it was felt that larger doses of metallic gold, equal to those used 
by other investigators and myself, should be employed if an actual comparison 
of therapeutic results was to be obtained. Therefore, a second and more con- 
centrated 1 per cent solution was prepared in which 2.5 ¢.e. of the suspension 
corresponded to 0.025 Gm. of metallic gold. This more concentrated solution 
in a number of cases resulted in an unsightly coppery discoloration at the point 
of injection, and for this reason had to be administered intragluteally. In both 
these suspensions the gold was ‘‘stabilized’’ with an emulsoid colloid contain- 
ing 0.3 per cent tricresol. 

For the sake of this therapeutic comparison it was deemed unfortunate 
that larger amounts of gold corresponding to the higher dosage brackets (0.05 
to 0.1 Gm.) employed by Forestier and other investigators were not used at 
this time. In justification it must be remembered that in this study of the 
therapeutic effects of colloidal gold in rheumatoid arthritis we were treading, 
more or less, on virgin soil, and for that reason, had to exert a greater amount 
of caution. In passing, it must be mentioned, however, that far larger doses 
than those here employed have been used in the treatment of carcinoma and 
other malignancies. 


International Atomic Weights 


Au Pt Bi Ir Pb Hg Ra Th (Se) 
197.2 195.2 209.0 193.1 207.2 200.6 226.0 232.15 
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Metals Administered 


Total No. 
Patients Au Pt Bi Se 
Treated 
50 =30 4 i ok 6 


Results of Colloidal Gold Therapy in Rheumatoid Arthritis 


Total No. 
Cases Unimproved Slight Moderate Marked Uncertain 
Treated 
36 9 + 2 19 2 


Fifty patients were injected with the above-mentioned colloids. Of these, 
36* received gold, 4 platinum, 4 bismuth, and 6 selenium. Practically all these 
patients had regeived some previous form of therapy with unsatisfactcry re- 
sults. Two had been treated with gold salts in the form of gold sodium thiomalate 
intramuscularly, and two had had gold sodium thiosulfate with equally disap- 
pointing results. Among the series treated with the gold colloid were included two 
eases of generalized fibrositis that for years had failed to respond to any other 
form of therapy. The duration of the disease varied from three months to 
fifteen years. As to the severity or the grade of involvement of the rheumatic 
process, it might be said that the patients conformed to the average run of 
chronie cases currently seen in a large metropolitan clinic. The pathology varied 
from marked deformities as found in patients bedridden for a number of years, 
to those milder forms merely showing periarticular soft tissue changes. The 
usual laboratory procedures essential to the use of gold salts, i.e., sedimenta- 
tion rate, complete blood studies, and urinalysis, were carried out before, dur- 
ing, and after initiation of therapy. Of 36 patients treated with gold colloid, 
19, or 52.7 per cent, showed ‘a definite improvement, while 9, or 25 per cent, 
failed to show any degree of amelioration. The two patients suffering from 
fibrositis demonstrated a quick and gratifying response. 

Statistics in over 1,600 persons treated with gold salts show that there is an 
average marked improvement of about 54 per cent and a total lack of improve- 
ment in approximately 13 per cent. Considering the relatively small number 
of cases presented in this preliminary report, the difficulty of drawing valid 
conclusions as to comparative therapeutic value of gold salts and the colloid 
of gold is apparent, and any inferences derived from this study must have, 
therefore, only a relative value. 


DISCUSSION 


Of the metallic colloids employed, gold, because of its apparent therapeutic 
superiority over the other afore-mentioned metals, received predominant at- 
tention. 


In drawing a differential comparison between gold salts and the colloid of 
gold, the following three criteria appear of outstanding importance: (1) thera- 
peutic efficiency, (2) toxicity, (3) biological action. What the results are with 
the use of gold salts is common knowledge and repetition appears unnecessary. 


*Seven of these patients were treated in the arthritis clinics of the Brooklyn and Post 
Graduate Hospitals, Doctors G. E. Anderson and Edward Hartung, respectively, in charge. 
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(1) Therapeutic Efficiency of Colloidal Gold.—In keeping with a definite 
subjective improvement in the majority of persons treated, there was a tendency 
toward regression of those signs which together comprise the rheumatoid picture. 
As in the ease of gold salts, this regression consisted of reduced pain and peri- 
articular swelling as well as of increased function of the parts involved. It was 
my impression, however, that the therapeutic response was lacking the quick, 
dramatic character often observed with gold salts. 

(2) Toxicity—In contrast to the highly toxic nature of gold salts, as occa- 
sioned by their ready solubility and intimate chemical action on the body tissues, 
thereby detracting from their value as routine therapeutic agents, the colloid, 
in the individual and total doses already mentioned, gave little evidence of such 
toxicity. This almost complete lack of toxicity is in conformity with the physico- 
chemical structure of all colloids, which, as has already been mentioned, are, 
chemically, relatively inert substances and therefore exert little, if any, destruc- 
tive action on the body tissues. With the colloid, for instance, there were none 
of those toxic, and sometimes alarming, clinical manifestations so frequently 
obtained with gold salts. In the entire series treated, one patient developed an 
enlargement of the axillary lymph glands. This patient, upon investigation, had 
been previously treated with gold salts. This glandular reaction has been found 
to be not an uncommon sequel to the use of the salt as well. 

(3) Biological Action.—Biological action as determined by the sedimenta- 
tion rate, complete blood studies, and urinalysis are as follows: As with gold 
salts, there was a parallelism between the drop in sedimentation rate and clinical 
improvement. This drop, however, in keeping with the slower therapeutic re- 
sponse, was definitely delayed. 

At no time did any marked or abnormal changes occur in the urinary 
picture. If one realizes that a good part of any heavy metal, such as gold or 
mereury, is eliminated through the kidneys, one is again struck with the basically 
inert nature of the metallic colloids. 

The essentially different nature of gold salts as compared with colloidal gold 
has been further emphasized by bacteriostatic tests with the sera of patients 
treated with both these substances. For instance, the sera of patients treated 
with gold salts showed a very active bacteriostatic power even after as few 
as three injections. In contrast, the colloid-treated serum utterly failed to 
retard the growth of organisms. These experiments conducted independently 
by Hartung and Sabin were in complete accord on the results obtained. This, 
in my opinion, is not necessarily proof of the inefficacy of the colloid. The very 
nature of its action, i.e., slower ionization, greatly diminished chemical reac- 
tivity, ete., would eliminate any attributes of great bacteriostatic power, espe- 
cially after merely three or four injections. 


MECHANISM OF COLLOID THERAPY IN RHEUMATOID ARTHRITIS 


Studies of the reticulo-endothelial system in the deposition of colloidal and 
particulate matter in articular cavities furnish us with some very interesting 
data. Kuhns and Weatherford’ describe experiments dealing with the deposi- 
tion of trypan blue in the reticulo-endothelial system in and about the joints of 
the albino rats. These authors concluded that the colloidal and particulate 
matter used in their experiments is carried by the blood stream from various 
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parts of the body and stored in the histiocytes of the synovial membrane. Some 
amounts are also stored in the bone marrow, intermuscular septi and articular 
fat pads. Inflammation of the articular tissues tends to increase the amount 
of particulate matter deposited. The inferences which follow these experi- 
ments are that stimulation of the reticulo-endothelial system might be effected 
by the deposition of colloidal matter and that this stimulation should prove a 
definite advance in the treatment of articular diseases. 

It is my belief that by the use of colloidal gold we are employing a substance 
which, as in the case of trypan blue, is deposited in various parts of the body, 
particularly the reticulo-endothelial system. The deposition of finely divided 
particles of gold in the histiocytes of the synovial membrane should result in the 
removal of products of inflammation, increase the defense mechanism in the 
synovial membrane, and likewise produce a stimulation of the general reticulo- 
endothelial system." 

CONCLUSION 


The conclusions derived from a review of the results obtained with gold 
salts and with the colloid of gold are as follows: Gold salts are more active 
therapeutically and likewise are more toxic. In view of the known clinical and 
biological action manifested by gold salts in the more severe forms of rheumatoid 
arthritis, they are probably superior to the colloid. On the other hand, the en- 
couraging and apparently superior results obtained with the colloid, as compared 
with some of the older agents, especially in the less severe forms of rheumatoid 
arthritis and in fibrositis, are in support of the opinion that a therapeutic niche 
lying somewhere between the salt and some of these older and less spectacular 
agents should be conceded the colloid. 


These results, of course, are not incontrovertible, but in view of the en- 
couraging results obtained thus far by this study, and in view of the scarcity 
of actually desirable therapeutic agents in rheumatoid arthritis and other forms 
of infectious arthritis, colloid gold therapy should be given the opportunity of 
continued unbiased investigation. It might also appear that this form of 
therapy might be especially desirable in the treatment of generalized fibrositis 
with an infectious background, in the arthritides of known infectious origin, 
or in the incipient forms of rheumatoid arthritis. 


SUMMARY 


1. In view of the toxicity of gold salts in the treatment of rheumatoid ar- 
thritis which renders this type of therapy a definitely hazardous one, the thera- 
peutie possibilities of some of the less soluble forms of gold were investigated. 
(iold in colloid form was chosen because of certain definite chemical consid- 
erations. 

2. With the purpose in view of determining whether the beneficial attributes 
of gold were (something) inherent in the gold radical alone or whether these 
attributes were also demonstrable in the radicals of other heavy metals, platinum 
and bismuth were also employed. 

3. Selenium, though not a heavy metal, because of its vaunted analgesic 
action in malignancies, was likewise used. 
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(1) Therapeutic Efficiency of Colloidal Gold.—In keeping with a definite 
subjective improvement in the majority of persens treated, there was a tendency 
toward regression of those signs which together comprise the rheumatoid picture. 
As in the ease of gold salts, this regression consisted of reduced pain and peri- 
articular swelling as well as of increased function of the parts involved. It was 
my impression, however, that the therapeutic response was lacking the quick, 
dramatic character often observed with gold salts. 

(2) Toxicity—lIn contrast to the highly toxic nature of gold salts, as ocea- 
sioned by their ready solubility and intimate chemical action on the body tissues, 
thereby detracting from their value as routine therapeutic agents, the colloid, 
in the individual and total doses already mentioned, gave little evidence of such 
toxicity. This almost complete lack of toxicity is in conformity with the physico- 
chemical structure of all colloids, which, as has already been mentioned, are, 
chemically, relatively inert substances and therefore exert little, if any, destruc- 
tive action on the body tissues. With the colloid, for instance, there were none 
of those toxic, and sometimes alarming, clinical manifestations so frequently 
obtained with gold salts. In the entire series treated, one patient developed an 
enlargement of the axillary lymph glands. This patient, upon investigation, had 
been previously treated with gold salts. This glandular reaction has been found 
to be not an uncommon sequel to the use of the salt as well. 

(3) Biological Action.—Biologiecal action as determined by the sedimenta- 
tion rate, complete blood studies, and urinalysis are as follows: As with gold 
salts, there was a parallelism between the drop in sedimentation rate and clinical 
improvement. This drop, however, in keeping with the slower therapeutic re- 
sponse, was definitely delayed. 

At no time did any marked or abnormal changes oceur in the urinary 
picture. If one realizes that a good part of any heavy metal, such as gold or 
mereury, is eliminated through the kidneys, one is again struck with the basically 
inert nature of the metallic colloids. 

The essentially different nature of gold salts as compared with colloidal gold 
has been further emphasized by bacteriostatic tests with the sera of patients 
treated with both these substances. For instance, the sera of patients treated 
with gold salts showed a very active bacteriostatic power even after as few 
as three injections. In contrast, the colloid-treated serum utterly failed to 
retard the growth of organisms. These experiments conducted independently 
by Hartung and Sabin were in complete accord on the results obtained. This, 
in my opinion, is not necessarily proof of the inefficacy of the colloid. The very 
nature of its action, i.e., slower ionization, greatly diminished chemical reac- 
tivity, ete., would eliminate any attributes of great bacteriostatic power, espe- 
cially after merely three or four injections. 


MECHANISM OF COLLOID THERAPY IN RHEUMATOID ARTHRITIS 


Studies of the reticulo-endothelial system in the deposition of colloidal and 
particulate matter in articular cavities furnish us with some very interesting 
data. Kuhns and Weatherford"® describe experiments dealing with the deposi- 
tion of trypan blue in the reticulo-endothelial system in and about the joints of 
the albino rats. These authors concluded that the colloidal and particulate 
matter used in their experiments is carried by the blood stream from various 
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parts of the body and stored in the histiocytes of the synovial membrane. Some 
amounts are also stored in the bone marrow, intermuscular septi and articular 
fat pads. Inflammation of the articular tissues tends to increase the amount 
of particulate matter deposited. The inferences which follow these experi- 
ments are that stimulation of the reticulo-endothelial system might be effected 
by the deposition of colloidal matter and that this stimulation should prove a 
definite advance in the treatment of articular diseases. 

It is my belief that by the use of colloidal gold we are employing a substance 
which, as in the case of trypan blue, is deposited in various parts of the body, 
particularly the reticulo-endothelial system. The deposition of finely divided 
particles of gold in the histiocytes of the synovial membrane should result in the 
removal of products of inflammation, increase the defense mechanism in the 
synovial membrane, and likewise produce a stimulation of the general reticulo- 
endothelial system." 

CONCLUSION 


The conclusions derived from a review of the results obtained with gold 
salts and with the colloid of gold are as follows: Gold salts are more active 
therapeutically and likewise are more toxic. In view of the known clinical and 
biological action manifested by gold salts in the more severe forms of rheumatoid 
arthritis, they are probably superior to the colloid. On the other hand, the en- 
couraging and apparently superior results obtained with the colloid, as compared 
with some of the older agents, especially in the less severe forms of rheumatoid 
arthritis and in fibrositis, are in support of the opinion that a therapeutic niche 
lying somewhere between the salt and some of these older and less spectacular 
agents should be conceded the colloid. 

These results, of course, are not incontrovertible, but in view of the en- 
couraging results obtained thus far by this study, and in view of the scarcity 
of actually desirable therapeutic agents in rheumatoid arthritis and other forms 
of infectious arthritis, colloid gold therapy should be given the opportunity of 
continued unbiased investigation. It might also appear that this form of 
therapy might be especially desirable in the treatment of generalized fibrositis 
with an infectious background, in the arthritides of known infectious origin, 
or in the incipient forms of rheumatoid arthritis. 


SUMMARY 


1. In view of the toxicity of gold salts in the treatment of rheumatoid ar- 
thritis which renders this type of therapy a definitely hazardous one, the thera- 
peutie possibilities of some of the less soluble forms of gold were investigated. 
(old in colloid form was chosen because of certain definite chemical consid- 
erations. 

2. With the purpose in view of determining whether the beneficial attributes 
of gold were (something) inherent in the gold radical alone or whether these 
attributes were also demonstrable in the radicals of other heavy metals, platinum 
and bismuth were also employed. 

3. Selenium, though not a heavy metal, because of its vaunted analgesic 
action in malignancies, was likewise used. 
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4. Platinum, bismuth, and selenium gave insufficient promise of therapeutic 
usefulness early in this clinical study and were, therefore, discarded. 


5. Thirty-six patients in all were treated with the gold colloid over a period 
of two years. The colloid was given intramuscularly in individual and total 
doses equal to those I employed in a previous study with gold salts. 


6. As a result of the present findings it is my opinion that in the gold colloid 
we are dealing with a more or less chemically inert form of gold, which, in con- 
trast to gold salts, is only slightly soluble when injected in the body, and hence 
far less toxic. 

7. The therapeutic results obtained with gold colloid may be partially ex- 
plained on the basis of distribution of innumerable metallic particles through- 
out the reticulo-endothelial system, particularly in the deposition of these par- 
ticles in the histiocytes of the synovial membrane, with the gradual liberation 
of gold ions and their consequent action on the body tissues. 

8. No dramatic therapeutic qualities are espoused for colloidal gold in rheu- 
matoid arthritis. In view of the beneficial response obtained in the present 
series, and because of the marked decrease in toxicity, it appears, however, that 
gold in colloid form is an agent worthy of further study and consideration for 
treatment of rheumatoid arthritis and generalized fibrositis with a toxie or in- 
feetious background. 


I am indebted to E. A. H. King of the Crookes Laboratories, Inc., for his technical advice 
in preparing this paper. 
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THE RELATION OF THE NASOPHARYNX TO ULCERATIVE COLITIS* 
PRELIMINARY REPORT 


SAMUEL WEIss, M.D., F.A.C.P., ALEXANDER SLANGER, M.D., AND 
SANFORD GOODFRIEND, M.D., New York, N. Y. 


VOLUMINOUS literature has developed in the field of ulcerative colitis 
as to etiology and treatment. It is with full knowledge of these facts that 
we add our preliminary report of treatment of this condition. 


Nonspecific ulcerative colitis is a chronic disease of unknown etiology, 
characterized by exacerbations and remissions, with symptomatology of bloody 
diarrhea and loss of weight, with proctoscopie findings of an edematous, granu- 
lar, easily bleeding mucosa with ulcerations, either punctate or serpiginous ; with 
blood findings of a secondary anemia, x-ray findings of the colon showing loss 
of haustrations and narrowing of the lumen. In these eases bacteriologic studies 
do not reveal any amoeba. histolytica, B. dysenteriae, or diplostreptococci. 


Our studies began four years ago when it became apparent to one of us 
(S.W.) as well as to others, notably Kunstler, Bargen, and Darrow, that ex- 
acerbations in ulcerative colitis were preceded very frequently by upper re- 
spiratory infections. We then began to study cultures taken from the nose, 
throat, and rectosigmoid mucosa of ulcerative colitis cases, and collected a 
series of 15 eases between 1934 and 1938. 


The ages of these patients varied from 13 to 45 years, with typical his- 
tories of from five weeks’ to eleven years’ duration. Most of these patients had 
been under medical care before coming under our observation. The sympto- 
matology included abdominal cramps, bloody diarrhea, loss of weight, weakness, 
and anemia. The proctoscopic findings showed granular mucosa, freely bleeding 
and ulcerated. Bacteriologic studies of the nose and throat revealed staphylo- 
coccus dbus, 6 cases; hemolytie streptococcus, 4 cases; streptococci (nonhemo- 
lytic), 2 cases; Streptococci viridans, 1 ease; Staphylococci hemolyticus, 1 
ease; Micrococcus catarrhalis, 1 case. Bacteriologic cultures taken directly from 
the mucosa of the rectosigmoid revealed B. coli, 9 cases; Staphylococcus albus, 
5 eases; streptococci (nonhemolytic), 3 cases; B. coli hemolyticus, 2 cases; 
Streptococci hemolyticus, 1 ease. 

All patients except one were treated with a combined vaccine; this patient 
was given only a vaccine prepared from smears taken from the rectosigmoid. 
Vaccine from the nose and throat was added in this latter case, and after three 
injections of the combined vaccine, the bowel movements became formed and 
blood disappeared from the stools. These 15 patients have been well for a 
period ranging from nineteen months to four years. 


*From the Department of Gastroenterology, New York Polyclinic Medical School and Hos- 
pital, Service of Dr. Samuel Weiss. 


Presented before the monthly Gastroenterological Conference, May, 1939. 
Received for publication, August 14, 1940. 
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Vaccines were prepared only from those organisms which were present 
simultaneously in the nose, throat, and rectosigmoid cultures. These vaccines 
were standardized to contain 1,000,000,000 organisms per cubic centimeter. 
Three dilutions were used, namely, 1:1, 1:10, and 1:100. We injected these 
vaccines three times a week in increasing doses from 0.1 ¢.c. to 1 ¢.c. for a 
total of 15 or more injections. Each week the three dilutions were used; 
the 1:100 the first day, the 1:10 the next injection, and the 1:1 dilution the 
last injection of that week. Each injection was increased by 0.1 ¢.c. each week. 

The following is a case reported in detail because of the marked severity 
of the symptoms which improved after the combined vaccine therapy was 
instituted : 


A young boy, 13 years of age, was admitted to the Polyclinic Hospital January 3, 1938, 
for the first time. For five weeks prior to his admission he had been having daily eight 
to ten loose stools, containing large amounts of bright red blood, severe generalized abdominal 
cramps, progressive loss of weight, and increased pallor. He also gave a history of staphy- 
lococeus infection of the eye five months previous which was treated successfully with a 
stock vaccine. 

Physical examination revealed a pale, undernourished thin boy, weighing 108.5 pounds. 
Examination of the heart and lungs was negative. His nasopharynx showed no abnormality. 
His abdomen was markedly tender, especially in the left lower quadrant. There was no 
rigidity, and no masses were palpable. 

Proctosigmoidoscopy performed on January 4, 1938, gave the following findings: The 
entire rectosigmoid mucosa showed marked redness with some false membrane formation. 
In places it was granular and there were numerous ulcerated areas, varying in size from a 
pin point to 1 em. in diameter. 

Cultures taken directly from the ulcerations showed the presence of many colonies of 
B. coli and Staphylococcus albus, but no streptococci. Cultures taken from the nasopharynx 
showed the presence of colonies of Streptococcus viridans and Staphylococcus albus. A 
vaecine was made of the Staphylococcus albus, this being the only organism present both in 
rectosigmoid and throat cultures. 

Upon admission to the hospital the patient was given vaccine as well as other sup- 
portive therapy, such as liver extract injections, medicated enemas, and one transfusion. 
During the five weeks the patient remained at the hospital he failed to improve, the number 
of his bloody stools increased, and he had a further loss of weight, his lowest weight being 
84 pounds. Following his dismissal he returned home where the vaccine therapy was con- 
tinued. He also received several small transfusions at home. He began to improve about 
March 1, 1938, after having received 20 vaccine injections. Twelve more injections were 
given after this time. When seen on April 20, 1938, his weight was 104 pounds (a gain 
of 20 pounds in two months), and his general condition was very good. Bowel evacuations 
were normal. 

Physical examination at this time was negative. The patient had no abdominal pain or 
discomfort: His hemoglobin was 68 per cent. 

Proctosigmoidoscopy showed normal mucosa throughout. Cultures from the recto- 
sigmoid mucosa showed the presence of B. coli, but no growth of Staphylococcus albus. 
Nose and throat cultures showed many colonies of Streptococcus viridans and a small number 
of Staphylococcus albus. 

On September 8, 1938, his weight was 120 pounds; his hemoglobin was 78 per cent, 
his condition was excellent, and his bowel movements were normal. 

The patient presented himself again on December 3, 1939. His health was still good. 
His weight was 137.5 pounds and his hemoglobin was 86 per cent. He claimed that this 


time he had one normally formed bowel movement daily.* 


*Since presenting this paper the patient was seen several times thereafter. 
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COMMENT 


What relation these various organisms from the nose, throat, and recto- 
sigmoid, as indicated in our studies, bear to the etiology of nonspecific ulcerative 
colitis we are not prepared to state. Whether by giving these various vaccines 
we are preventing upper respiratory infections, and in that way preventing 
exacerbations, we do not know. However, this seems to be the possible explana- 
tion of the rationale of our treatment. Nevertheless, we will continue to use 
this form of treatment, and hope that others will utilize it until such time as 
the specific etiology of nonspecific ulcerative colitis will be definitely established. 
We are of the opinion, as Paulson believes, that in those particular cases of 
ulcerative colitis, where amoeba, B. dysenteriae, and diplostreptococci of Bargen 
are found, the resulting ulcerative colitis is secondary to these organisms. 


CONCLUSIONS 


We have discussed a series of cases of nonspecific ulcerative colitis pre- 
senting in detail one case. These cases were successfully treated with vaccines 
prepared from cultures from the nose, throat, and rectosigmoid containing only 
those organisms that were found simultaneously in the nasopharynx and recto- 
sigmoid. We have had no recurrence in following these cases from a period of 
nineteen months to four years. 
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CLINICAL CHEMISTRY 


THE EFFECTS OF INSULIN, METRAZOL, AND ELECTRIC SHOCK ON 
BLOOD PYRUVATE, LACTATE, AND GLUCOSE* 


K. A. C. Exuiorr, Px#.D., T. D. Rivers, M.D., F. H. Evuiorr, Px.D., ANb 
B. Puarr, B.A., PHILADELPHIA, Pa. 


T HAS been observed by Rivers! that intravenous administration of large 

doses of vitamin B, early in stupor is often effective in preventing early 
convulsions with patients undergoing the insulin shock treatment for schizo- 
phrenia. Demole'* had noted that administration of vitamin B, to rabbits 
during twenty-four hours previous to insulin injection usually prevented con- 
vulsions. These results suggested a possible correlation between the effects of 
insulin and other convulsive agents and the metabolism of carbohydrate via 
pyruvie acid, since it is well established that vitamin B,, or rather the vitamin 
pyrophosphate, is concerned in pyruvie acid breakdown. A study has, therefore, 
been made of the changes in blood pyruvate, lactate, and glucose, which occur 
during insulin shock, after small insulin injections in normal subjects, and after 
metrazol and electric shock convulsions. 


METHODS 


Insulin was administered intramuscularly; metrazol and curare were ad- 
ministered intravenously. The electric shock treatment consisted in the brief 
application of alternating current at about 120 volts through electrodes applied 
to the sides of the forehead by a slight modification of the procedure of Cerletti 
and Bini.? Vitamin B, was injected intravenously.t 

For each set of determinations about 10 c¢.c. of blood were drawn from 
the antecubital vein, the tourniquet being removed, directly into a test tube 
containing 40 mg. of potassium oxalate and 0.2 ¢@c. of 25 per cent sodium 
iodoacetate using a suction apparatus. Quick mixing with iodoacetate pre- 
vented the disappearance of pyruvate which otherwise occurs very rapidly.’ 
The presence of iodoacetate also prevented glycolytic increases of lactic acid. 
As soon as possible 2 ¢.c. of the sample were deproteinized with tungstic acid 
by the Haden modification of the Folin-Wu method, and 5 ¢.c. were depro- 
teinized by running into 20 ¢.c. of 10 per cent trichloracetic acid. All deter- 
minations were made in duplicate. 

Glucose was determined on the tungstie filtrates by the method of Benedict, 
using the Klett-Summerson photoelectric colorimeter. With this colorimeter 
it was found that the rate of color development and the time for the color to 

*From the Institute of the Pennsylvania Hospital, Philadelphia. 


Received for publication, January 27, 1941. 
7Vitamin B:, thiamin chloride, was kindly supplied to T.D.R. by Eli Lilly and Company. 
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reach its maximum value depended upon the amount of glucose in the sample. 
In the usual method the solutions are cooled before adding the color reagent. 
Under these conditions, except with very small amounts of glucose, the color 
was still deepening rapidly ten minutes after adding the color reagent. Maxi- 
mum color was generally reached, and readings could best be taken after fifteen 
to twenty-five minutes; after thirty minutes the color faded slowly. 


In the presence of 0.05 per cent iodoacetate the color was found to develop 
more slowly; it never reached the correct value. However, if, instead of cool- 
ing the reaction mixture after the six-minute heating, the color reagent was 
added to the hot solution, the color developed rapidly. Under these conditions 
readings taken twenty minutes after adding the color reagent and diluting, 
gave correct values when compared with two standard solutions containing 
iodoacetate and run in the same manner. 

Lactic acid was determined on the trichloracetie acid filtrates, after removal 
of sugar with copper sulfate-copper hydroxide, by the method of Barker and 
Summerson.* The presence of iodoacetate in the solutions to be analyzed had no 
effect on the results. 

Pyrwvic acid was determined on trichloracetic acid filtrates by the method of 
Lu,® as modified by Bueding and Wortis,* the directions of the latter authors 
being followed exactly. Tungstie acid itself did not interfere with the deter- 
mination of pure pyruvate solutions. But tungstic acid filtrates from blood 
could not be used for the pyruvate determinations, since low values were always 
obtained and, when known amounts of pyruvate were added to blood before 
deproteinizing with tungstic acid, the recovery was low. Evidently the protein 
precipitated with tungstiec acid carries down some pyruvate. Complete re- 
covery was obtained after triehloracetic acid precipitation. The trichloracetic 
filtrates could be kept for several days before analysis without appreciable 
change. Oxalate and iodoacetate did not interfere with the determination. 
While the method is more specific than the Clift and Cook® determination of 
bisulfite-binding substances and gives much lower values with blood,’ it is not 
completely specific. It has been assumed in this paper that pyruvate itself 
is largely responsible for the values obtained, but it must be remembered that 
a-ketoglutarate and oxaloacetate, and possibly other substances, are included 
in the values. 

RESULTS 


The results of all experiments are presented diagrammatically in Figs. 1 to 
17. The ordinates for lactic acid and pyruvie acid are respectively twice and 
twenty times the size of those for glucose. , 

The legends for the figures describe the material for the various experi- 
ments. All persons were initially fasting, except those represented in Figs. 
16 and 17. As far as possible persons were initially resting, but the condition 
of the patients did not always allow this condition to be well controlled. 


Lactate.—No consistent changes in the amount of lactate in the blood dur- 
ing insulin stupor were observed, but some fluctuations occurred which could 
probably be attributed to variations in muscular activity of the patients. In 
three of four cases of resting normal persons receiving small doses of insulin 
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(see Figs. 5, 7, 8), slight rises in blood lactate occurred, possibly as a result 

_of extra visceral muscular activity due to the hypoglycemia. Rises of blood 
lactate in experimental animals treated with insulin have been observed and 
attributed to increased muscular activity by earlier workers.® 

Metrazol and electric shock convulsions caused extremely large rises in 
blood lactate,®-"' obviously as a result of the intense muscular contractions. The 
rapidity of the rise after electric shock convulsions is noteworthy. Possibly 
the same occurs during metrazol convulsions, but blood could not be drawn as 
immediately after metrazol as after electric shock. When the muscular activity 
was moderated by previous administration of curare, the rise in blood lactate 
was less marked. 

Pyruvate—Von Euler and Hoégberg’® have stated that an hour after ad- 
ministration of 10 units of insulin to normal persons, decreases of blood pyru- 
vate of 75 to 100 per cent were found. Though we used a similar method for 
pyruvate determination, we never found any appreciable decrease ‘in blood 
pyruvate as a result of administration of small or large doses of insulin. 

Fluctuations in blood pyruvate followed closely the direction of the fluctua- 
tions in blood lactate, and it seems clear that the amounts of these two sub- 
stances are related to each other and are affected similarly by muscular activity 
and not specifically by insulin or the other agents. The fluctuations in pyruvate, 
however, were always much less wide than those of lactate. Johnson and 
Kdwards'’® found increases of lactate and pyruvate in blood and urine with 
young men after.severe exercise and suggested that the pyruvate was produced, 
in association with lactate, by the active muscles; this suggestion was shown to 
be true by Bollman and Flock’ in experiments with exercising rat muscle. 

It is reasonable to believe that, with large doses of insulin, consciousness 
is lost and other brain functions are affected as a result of a lack of oxidizable 
substrate (glucose) for the oxidations necessary to maintain brain activity.” 
However, no correlation was observed between the state of consciousness and 
the level of blood pyruvate or lactate during insulin or the other treatments. 
Wortis and Goldfarb’ observed that injections of lactate into patients in in- 
sulin coma had little effect on the oxygen consumption of the brain and did 
not arouse the patient. Mann and Magath’’ were unable to relieve the con- 
vulsions of hepatectomized animals with sodium lactate. With hepatectomized 
abdominal eviscerated rabbits, Maddock and co-workers'® found that the cortical 
electrical potentials could be restored by intravenous injections of glucose but 
not of a number of other substances including pyruvate. With patients in 
insulin hypoglycemia Himwich and associates’? found no significant absorption 
of laetie acid from the blood circulating through the brain, and Wortis and 
(ioldfarb?’ found no sign of metabolism of injected lactate or pyruvate by the 
brain. It thus seems that lactate and pyruvate in the blood are not available 
for oxidations in the brain, although the brain is well known to oxidize these 
substances in vitro. 


Injections of large doses of vitamin B, into patients in insulin stupor 
produced no definite effect on blood pyruvate or glucose* within the period of 


*Demole'™ found that the previous administration of the vitamin to rabbits often dimin- 
ished the hypoglycemia caused by insulin. 
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the experiment. Platt and Lu’ found a lag period of several hours before the 
high blood pyruvate of vitamin B,-deficient patients was affected by curative 
small doses (5 mg.) of the vitamin. The observation. of Rivers' on the effect 
of vitamin B, on insulin convulsions remains unexplained by the present work. 
A possible explanation is that during insulin hypoglycemia slight available 
amounts of glucose continue to be metabolized by the brain, producing within 
the cells suboptimal amounts of intermediary metabolites, the oxidation of 
which can be sufficiently stimulated by excess vitamin B, to produce more 
normal conditions. 
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FIG. 16 FIG. 17 


Metrazol convulsions with (Figs. 11 and 12) and without (Figs. 9 and 10) partial curarization. 
Glucose ¢——e, Lactate x__--x, Pyruvate o-_.-_._0. 
Fig. 9.—G. L., female, aged 53 years, involutional melancholia. 
Fig. 10.—M. R., female, aged 40 years, involutional melancholia. 
Fig. 11.—V. H., male, aged 50 years, involutional melancholia. 
Fig. 12.—R. H., male, aged 54 years, involutional melancholia. 

Electric shock. 
Glucose @¢——®, Lactate x__-__x, Pyruvate 0o-.-_._0. 
Fig. 13.—F. K., female, 48 years old, involutional melancholia. 

Fig. 14.—Z. S., female, 64 years old, manic-depressive depressed. 
Fig. 15.—R. M., female, 52 years old, involutional melancholia. 
Brief exercise to exhaustion on normal subjects. 
Glucose ¢——e, Lactate x____x, Pyruvate o-_.-.-_0. 
Fig. 16.—B. P., female, 20 years old. About two hours after lunch. 


>. 


Fig. 17.—F. E., female, 34 years old. About two hours after lunch. 


Bueding and Wortis® found that the pyruvie acid content of normal blood fell in the 
It will be noticed that our initial resting 


range 0.77 to 1.16 mg. per 100 ¢.c., averaging 0.98. 
difference may be 


figures are mostly appreciably higher, 0.9 to 2.2, averaging 1.4. The 


due to the fact that Bueding and Wortis’ subjects were probably more thoroughly rested than 


ours. 
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Glucose.—Short severe muscular effort is well known to raise the fasting 
blood sugar.2!. Blood glucose rose rapidly and considerably in metrazol (see 
Meduna and Rohny;'! Loman and co-workers;?? and Redlich?*) and electric 
shock convulsions. Exercise after small doses of insulin to normal persons 
also raised the blood sugar considerably (Figs. 5 and 6). During brief ex- 
hausting exercise of nonfasting normal persons, the blood sugar fell steeply and 
recovered during rest (Figs. 16 and 17). 


SUMMARY 


Neither insulin in small or large doses, nor metrazol er electric shock treat- 
ments, have any specific effect on the level of blood pyruvate, and probably 
none on the lactate level, in human beings. The concentration of these sub- 
stances bore no relation to the blood sugar level nor to the condition of brain 
functions. 

Blood pyruvate and lactate rose and fell together, and the rises seemed 
to be the result only of muscular activity. In metrazol and electric shock the 
rises of both substances, and of blood glucose, were very high; curare decreased 
the effect of metrazol convulsions on blood lactate, pyruvate, and glucose. The 
changes in blood pyruvate were less marked than those of lactate. 
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BLOOD SPECIFIC GRAVITY STUDIES* 


RELATIONSHIP OF SPECIFIC GRAVITY OF WHOLE BLOOD TO SPECIFIC GRAVITY OF 
PLasMaA, Rep BLoop CELL Count, HEMATOCRIT, AND HEMOGLOBIN AS INDICATORS 
OF HEMOCONCENTRATION* 


CHARLES T. AsHwortH, M.D., AND Grorcge ApAmMs, Pu.D., M.D. 
DALLAS, TEXAS 


HERE has been an increasing familiarity with specific gravity studies, red 

blood cell counts, hemoglobin determinations, and hematocrit studies as 
methods of measuring hemoconeentration and hemodilution in shock and _ re- 
lated conditions. Many investigators feel that specific gravity study is the 
simplest and most practical method of recognizing and following hemoconcen- 
tration during the course and treatment of shock. The method of Barbour and 
Hamilton’ has placed this means of study on a practical accurate basis, and 
Seudder? has popularized the method in the study of shock. In a previous publi- 
eation,® the specific gravity method has been demonstrated to be not only an 
excellent method of studying the course of hemoconecentration during experi- 


*From the Department of Pathology, Baylor University College of Medicine. 
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mental shock, but also a means of recognizing relative blood volume changes. 
This latter application depends upon the assumption of a relatively constant 
erythrocyte specifi¢ gravity. In a series of experiments on dogs in the study 
of shock, it was found that the erythrocyte specifie gravity varied only slightly 
in normal animals and during the course of shock. 

It has been felt necessary to investigate the erythrocyte specific gravity in 
human beings and to determine whether this factor is as nearly constant as 
it is in dogs. In this study also particular attention has been paid to the linear 
relationship between the various methods of indicating hemoconcentration, as 
well as the relative efficacy of each of these methods. 


METHODS 


A series of 20 normal persons with red blood cell count over 4,000,000 
and a series of 10 patients, most of whom had some form of anemia, were 
studied to determine the specific gravity of the red blood cells. Blood was ob- 
tained by venepuncture with minimal stasis. Heparin was used as the anti- 
coagulant. On each sample, red blood cell counts, hemoglobin by Sanford 
and Sheard method‘ using a photoelectric colorimeter, hematocrit using Win- 
trobe tubes,® and specific gravity of whole blood and plasma using the method 
of Barbour and Hamilton’ were carried out. Mean cell volume, mean cell hemo- 
elobin, and mean cell hemoglobin concentration were calculated from the red 
blood cell count, hemoglobin, and hematocrit. The specific gravity of the red 
blood cells was calculated as follows :° 


Sp. gr. of R. B. C. = 
(Sp. gr. whole blood x 100) — [Sp. gr. plasma x (100 — Hematocrit) ] 
Hematocrit 





The efficacy of protein concentration as an indicator of hemoconeentration was 
studied in a series of dogs in which shock was experimentally produced during 
which hemoconcentration studies were carried out. 


RESULTS 


Table I shows the results of the studies on human beings. The specific 
gravity of red blood cells shows only minor variation in normal human beings, 
varying from 1.0936 to 1.0998, with an average of 1.0971. In patients with 
anemia, however, the variation was somewhat greater, from 1.0868 to 1.1045, 
this variation bearing slight but not absolute relationship to the mean cell 
hemoglobin concentration. It would appear that a close relationship between 
mean cell hemoglobin concentration and specific gravity of red blood cells exists, 
and the absence of such may be due to technical variations. It would seem that, 
although in anemia and other abnormal conditions, the red blood cell specific 
gravity may vary from the average, in the same person the factor is sufficiently 
constant that the specific gravity method is an accurate means of indicating 
relative blood volume changes. A study of the literature shows that Oestreich® 
in 1931 studied the specifie gravity of blood using methods susceptible to 
serious criticism; he found the specific gravity of erythrocytes to be around 
1.09, a somewhat lower figure than that obtained here. 





1936 THE JOURNAL OF LABORATORY AND CLINICAL MEDICINE 


TABLE I 


BuLoop STUDIES ON NORMAL PERSONS, ANEMIC PATIENTS, PATIENTS WITH MILD 1RON 
DEFICIENCY ANEMIA, AND ONE WITH POLYCYTHEMIA VERA 








R.B.C. HEMO- ia.-aik 
COUNT | GLOBIN MATO- P. GR. . GR. oe ia 
IN GM./100 eg saad _ a thw wreehesei 
‘i gi ° Tr ROCYTES 


MILLIONS C.C. 


Normal 5.07 15.85 44.0 86.8 
Normal 4.76 14.15 47.0 98.7 
Normal 4.85 15.85 45.5 93.8 
Normal 4.60 15.85 43.0 93.5 
Normal 5.38 16.10 47.5 88.3 
Normal 4.97 16.65 46.8 94.2 
Normal 5.50 16.90 47.5 86.4 1.0965 
Normal 4.64 14.70 43.0 92.7 , 1.0965 
Normal : 14.15 39.5 93.6 : aos .025: .0534 1.0965 
Normal 4.é 14.60 39.5 91.9 : 4 02% 1.0533 1.0965 
Normal v 14.70 42.0 86.7 1.0559 1.0971 
Normal 5 14.45 39.0 89.2 1.0266 1.0542 1.0974 
Normal 15.85 46.0 83.2 1.0266 1.0594 1.0979 
Normal 14.15 38.0 93.6 1.0272 1.0541 1.0979 
Normal 16.10 45.0 88.4 1.0260 1.0584 1.0980 
Normal 15.55 3.5 84.8 1.0250 1.0569 1.0984 
Normal 15.55 47.5 83.5 1.0293 1.0622 1.0986 
Normal 14.15 39.0 80.2 1.0240 1.0533 1.0992 
Normal 17.40 48.0 Bae 1.0276 1.0622 1.0998 
Normal 15.55 47.0 92.3 1.0258 1.0603 1.0993 
Patient 9.15 31.0 83.8 1.0251 1.0442 1.0868 
Patient 8.20 29.0 114.6 1.0246 | 1.0433 | 1.0891 
Patient 25.80 78.0 91.5 1.0269 1.0758 1.0896 
Patient 13.25 36.5 96.1 1.0251 1.0521 | 1.0911 
Patient 4.85. 13.85 45.5 93.8 1.0279 1.0569 1.0916 
Patient 4.43 12.90 38.5 86.9 1.0247 1.0521 1.0958 
Patient 4.42 12.60 fe | 83.9 1.0276 1.0535 1.0973 
Patient 4.62 13.50 38.5 83:0 1.0259 1.0542 1.0995 
Patient 4.70 15.3 41.7 88.7 1.0263 1.0580 1.1024 
Patient 3.36 17 32.9 97.9 1.0263 1.0470 1.1045 
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With the average specific gravity of human erythocytes known, the hemato- 
erit may be ealeulated from the specifie gravity of whole blood and plasma 
as follows: 


(Sp. gr. whole blood x 100) — [Sp. gr. x (100 — Hematocrit) | 
1.0971 


The relationship between specific gravity of whole blood and the hemato- 
erit, red blood cell count, and hemoglobin would be expected to be fairly con- 
stant. Since, however, the specific gravity of whole blood is partly dependent 
upon the specific gravity of the plasma, there should be some departure from 
this relationship when this latter factor is not taken into account. For prac- 
tical purposes, in spite of this, the hematocrit, red blood cell count, and hemo- 
globin bear a distinct mathematical relationship to, and can be fairly accurately 
estimated from, the specific gravity of the whole blood. The relationship be- 
tween these is shown in Figs. 1, 2, 3. This relationship between specific gravity 
of whole blood and the hematocrit, hemoglobin, and red cell count may be 





Hematocrit — 


expressed as follows: 

(1) Hematocrit — (Sp. gr. whole blood — 1.0457) x 1,000 + 32. 

(2) Hemoglobin — (Sp. gr. whole blood — 1.0470) x 386 + 11. 

(3) Red blood cell count in millions = (Sp. gr. whole blood — 1.0466) x 
14.5 + 3.5. 





ASHWORTH-ADAMS: BLOOD SPECIFIC GRAVITY STUDIES 





SPECIFIC GRAVITY of WHOLE BLOOD 


50 60 70 80 90/)§I)I0 20 30 40 50 60 70 60 S0KGI)10 20 30 40 











Fig. 1. 





Hgb. Gms. per |OOcc. 


SPECIFIC GRAVITY or WHOLE BLOOD 


6 i i r 4. A. 4 A. 4. 4. i. 4. 4. rm 4. 4. i. se A 4 rm 
(043940 50 60 70 60 S0MIQIO 20 30 40 50 60 70 BO D0\KK)IO 20 30 40 











Fig: 2, 





T 


. RBC.COUNT 


SPECIFIC GRAVITY of WHOLE BLOOD 


10430 40 50 60 70 80 90 |1)500'° 20 30 40 50 60 70 80 90/(}6()() !0 20 30 40 











Fig. 3. 





1938 THE JOURNAL OF LABORATORY AND CLINICAL MEDICINE 


Naturally these equations will yield results slightly in error of the actual values, 
but these variations do not exceed the limits of technical error by any appre- 
ciable extent. Because of this rather accurate correlation between the specific 
gravity of whole blood and hematocrit, hemoglobin, and red blood cell count, it 
would seem that they are more or less uniformly efficacious as indicators of 
hemoconeentration. The value of these studies of peripheral blood as measures 
of hemoconcentration and relative blood volume change has been further ac- 
centuated by recent studies of Ebert and Stead‘ which showed the relative 
constaney of circulating red blood cell volume in human beings under various 
circumstances. 
TABLE IT 


HEMOCONCENTRATION STUDIES IN DOGS IN WHICH SHOCK WAS INDUCED BY INTRAPERITONEAL 
INJECTION OF HYPERTONIC SALINE (25%) 








R.B.C. | HEMO- ; PRO- mo. | BEM | BEMO- | 2 a0 
HEM- . ATO- | GLO- | 


COUNT | GLOBIN : TEIN | SP. GR. SON OUN 
IN MIL- | GM./100 al GM./100| BLOOD aise CRIT oS hee 
LIONS C.C. C.C. PERCENTAGE INCREASE 
Control 4.2 10.15 33 do 1.0465 
Shock 9.64 20.15 60.5 6.09 1.0691 
Control 4.76 12.45 32 5.58 1.0529 
Shock 10.74 24.0 61.5 6.53 1.0817 
Control 5.16 12.95 38.5 6.12 1.0509 
Shock 8.43 18.9 56.5 5.85 1.0649 : ; B 63.3 
Control 5.03 12.35 36.0 1.06 1.0500 
Shock 7.95 17.9 51.5 56 1.0642 53 43 58 
Control 6.37 17.15 48.5 3.39 1.0610 
Shock 9.63 23.15 70 .28 1.0749 . 44.3 51 
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Table II represents hemoconcentration studies in five dogs in which shock 
was induced by intraperitoneal injection of hypertonic saline. The percentage 
increase of hemoglobin, hematocrit, and red blood cell count from control studies 
to shock values demonstrates the relative efficiency of each method of determining 
hemoconcentration. It will be seen that fairly accurate correlation in the values 
was obtained. Protein concentration was estimated from the specific gravity of 
the plasma according to the method of Weech, Reeves, and Goettsch.6 A com- 
parison of the percentage change of protein concentration from control to shock 
values with corresponding values of other measures of hemoconcentration shows 
the lack of efficiency of protein concentration as a measure of hemoconcentration 
or relative blood volume change. This is to be expected, since proteins are lost 
from the circulating blood during the development of shock. 


SUMMARY 


1. The average specifie gravity of normal human erythrocytes is 1.0971. 
This factor is fairly constant in different persons, but in anemia there frequently 
is a greater departure from the average than in normals. 

2. The hematocrit may be caleulated from the specific gravity of whole 
blood and of plasma in human beings. Also a fairly accurate estimate of red 
blood cell count, hemoglobin, and hematocrit may be made from the specific 
gravity of whole blood alone, since these values bear a constant relationship 
to one another. 
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3. Specific gravity of whole blood, hemoglobin concentration, hematocrit, 
and red blood cell count are uniformly efficacious as indicators of hemoconcen- 
tration and relative blood volume change. 

4, Protein concentration: or specific gravity of plasma is not a satisfactory 
indicator of hemoconcentration during the course of shock, since protein is lost 
from the circulating blood. 
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INDOLURIA IN RHEUMATOID ARTHRITIS* 
KEuGENE NEuwirtH, M.D., New York, N. Y. 


NDOLE is formed by bacterial action upon protein. This action may take 

place in the gastrointestinal tract, the urinary tract, or in some focus of 
infection.* Normally, indole is oxidized in the body to indoxyl, which is con- 
jugated with potassium hydrogen sulfate, with the formation of indican that 
is exereted in the urine. The indoxyl detoxifying mechanism is located in the 
liver. 

In normal persons under normal conditions, free indole does not appear 
in the urine. In over 100 determinations on normal persons, urinary indole 
was found in only one, and then only upon one occasion. On the other hand, 
indoluria was encountered in various pathologie conditions.” + 

Vaughan’! was unable to detect the presence of indole in specimens of 
urine from diseased persons. However, Vaughan,’ and Carnes and, Lewis,* 
point to the possibility that the urine may contain a substance that might be 
converted into indole by the action of E. coli. These investigators observed 
that indole-negative urines may become positive upon standing. 

Deficient oxidation, impaired liver function, sulfur deficiency, excessive 
indole production in the intestinal tract, and many other concepts were ad- 
vaneed as theoretical possible causes for the appearance of free indole in the 


urine.* 4 


*This study was conducted from February 2 to July 15, 1938. 
Received for publication, June 18, 1941. 
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Forbes and Neale‘ reported indoluria in a variety of pathologic conditions, 
including rheumatic fever, gonococeal, infectious, rheumatoid, and hypertrophic 
arthritis. These investigators used steam distillation in the presence of tartaric 
acid, followed by colorimetry, to determine quantitatively the indole in the 
urine. Values less than 0.05 mg. per liter cf urine were regarded as a trace. 
Most cases ran from 0.5 to 1.5 mg. per liter of urine. 

As indoluria might be evidence of the liver failing in its detoxifying action, 
possibly because of sulfur deficiency, it seemed logical to Forbes and Neale 
and their collaborators’ to give patients with chronic arthritis a diet that con- 
tained a high proportion of sulfur amino acids. It was noted that clinical 
improvement was accompanied by a decrease and eventual disappearance of the 
indoluria. 

In contrast, it seemed improbable to Basinski and Lewis? that indoluria 
should be related to a lack of sulfur needed for conjugation. In their patients 
having indoluria, the cystine level in the fingernails was found to be normal. 

The demonstration of indoluria in patients with rheumatoid arthritis by 
Forbes and Neale,‘ prompted me to test the urines of 88 patients with rheuma- 
toid arthritis for the presence of free indole. The patients, consisting of 46 
females and 42 males, were partly from my private practice, partly from the 
People’s Hospital at Pistany Spa, Czechoslovakia. This hospital, equipped with 
600 beds, is dedicated to the treatment of panel patients suffering from chronic 
arthritis and other rheumatoid conditions. The patients stayed three to four 
weeks at the hospital, the average duration of the ‘‘spa cure.’’ The spa treat- 
ment consists of the use of naturally hot sulfur springs and of the sulfur-con- 
taining mud of voleanie origin, the latter being administered in the form of 
mud baths and packs. The rationale and technique of the spa treatment were 
described in a previous article.’ 

Considering that sulfur is absorbed through the skin,’ “*® and that its 
absorption had been demonstrated from the mud applied to the shaved skin 
of a rabbit,° I attempted to investigate not only the presence of free indole 
in the urines of patients with rheumatoid arthritis, but also its fate in the urine 
of patients who take a ‘‘spa cure.’’ However, I was unable to complete the 
latter part of my study. 

The samples of urine, obtained from the patients at any hour throughout the 
day, and at any period in the course of the spa treatment, were collected as 
follows: After the glans penis and the urethral orifice of the male patient 
had been washed, the urine was collected in two portions. The first specimen 
of urine was discarded, the second one was collected in a sterile container and 
promptly tested for indole. The female patients cleansed their external geni- 
tals, and voided into two containers, the second of which was sterile and its 
contents were used for indole determination, which analysis was made within 
thirty to sixty minutes. The method of analysis used by Forbes and Neale‘ 
was employed in the study on indoluria. 

The analytical results of the examined urine specimens obtained from 88 
patients with rheumatoid arthritis were as follows: In the 46 females, the 
values of indole were between 0.3 and 1.8 mg. per liter of urine; in the 42 
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males, the indole values were between 0.2 and 1.94 mg. per liter of urine. 
Less than 1 mg. of indole per liter of urine was found in 32 females (69.6 
per cent), and in 31 males (73.8 per cent). More than 1 mg. of indole per 
liter of urine was found in 14 females (30.4 per cent) and in 11 males (26.2 
per cent). 

The results reported here are in agreement with those of Neale® who, re- 
cently, in a series of 50 cases of proliferative arthritis in female patients ob- 
tained urine aseptically by catheterization and demonstrated free indole in 
urine which was shown to be sterile by culture. This indoluria disappeared 
when the patients responded to treatment. 


SUMMARY 


Free indole was shown to be present in the freshly voided urine samples 
obtained from 88 patients with rheumatoid arthritis. These results confirm the 
observations reported by Forbes and Neale.‘ 


I wish to acknowledge the cooperation of Dr. Anna Igumova, Head of the Chemical Re- 
search Laboratory at Pistany Spa. I gratefully offer an expression of appreciation to her, 
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THE IODINE CONTENT OF BLOOD, URINE, AND SALIVA OF 
NORMAL PERSONS IN THE NEW YORK CITY AREA* 


Maurice Brucer, M.D., J. Wiut1Am Hinton, M.D., AND WALTER G, Louan, M.D. 
New York, N. Y. 


INCE the numerous studies on the iodine content of body fluids have been 
adequately reviewed in the recent books by Elmer,’ McClendon? and Salter,® 
only the pertinent literature will be referred to in this report. 


MATERIAL AND METHODS 


Blood, urine, and saliva were obtained from 22 normal persons of whom 9 
were males and 13 were females. Their ages ranged from 13 to 51 years. The 
usual hospital personnel (physicians, nurses, technicians, ete.) served as a 
major source of material but those assigned to surgery were uniformly excluded 
because of probable contact with iodine. No attempt was made to standardize 
the antecedent diet. All materials used for the collection of specimens, such as 
syringes, needles, and containers, after thorough cleansing, were rinsed with 
iodine-free distilled water. Iodine-free aleohol was used to sterilize the skin 
prior to venipuncture. 


Urine collections were made over a twenty-four-hour period; blood and 
saliva were obtained usually after breakfast, and approximately twelve hours 
after the collection of the urine was begun. The method of Trevorrow and 
Fashena* was used throughout. 


RESULTS 


The results are given in Table I. The total blood iodine ranged from 3.1 
to 8.4 micrograms per 100 ml. of whole blood, with a mean of 5.9 + 1.3. The 
concentration of iodine in the urine varied from 6.2 to 56.7 micrograms per 
100 ml., with a mean of 21.1 + 16.7. The total output of iodine in the urine for 
twenty-four hours ranged from 18.0 to 483.1 micrograms, with a mean of 190.8 
+ 138.0. The salivary iodine varied from 3.5 to 24.0 micrograms per 100 ml., 
with a mean of 10.2 + 5.1. 

DISCUSSION 


It is generally appreciated that the normal range for blood iodine reported 
by some of the earlier investigators is undoubtedly too high. Riggs and Man® 
have recently analyzed critically the various procedures and have pointed out 
the discrepancies inherent in the older methods of chemical analyses. The com- 
paratively high normal values recorded in the literature may further be ascribed 
to the selection of persons who inadvertently ingested iodine or who were ex- 


*From the combined Medical and Surgical Thyroid Clinic and the Medical Research 
Laboratory, Department of Medicine, New York Post-Graduate Medical School and Hospital, 
Columbia University, New York. 
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posed to it in some form. (Greene and one of us (M. B.)® have stressed this 
point. In the present series, the average concentration of 5.9 + 1.3 micrograms 
of iodine per 100 ml. of whole blood agrees closely with the findings of some 
recent investigators’ and is slightly higher than that recorded by another group.® 

Baumann and Metzger®* maintained that the blood iodine of males was 
higher than that of females, an observation which was not confirmed by 
Fashena,’” Turner and co-workers,** and Riggs and Man.> The present studies 
are in agreement with the latter group. The average blood iodine in the 9 
males was 5.7 micrograms per 100 ml. and in the 13 females, 6.0 micrograms 
per 100 ml. 


TABLE I 


THE IODINE CONTENT OF BLOOD, URINE, AND SALIVA OF NORMAL PERSONS 








BLOOD URINE SALIVARY 
AGE ) IODINE VOLUME IODINE IODINE 


NO. 
(ug/100 ml.)}(m1./24 hr.) |(ug/100 ml. )| (ug/24 hr.) |(#8/100 ml.) 


40 4.4 1,880 Tet 359.1 9.3 
26 7.0 1,200 27.7 332.4 9.8 
28 6.0 2,640 10.2 269.3 20.4 
3& 6.9 640 54.6 349.4 13.4 
24 6.8 630 6.2 39.1 10.5 
mas 8.4 560 7.5 42.0 5.5 
26 273 6.6 18.0 6.7 
22 490 1S 56.4 7.8 
42 530 21.9 116.1 6.7 
24 668 19.2 128.3 10.9 
13 623 7.0 43.7 7.9 
51 810 12.6 102.1 4, 
14 695 11.8 82.0 
25 715 55.8 399.0 
29 1,695 14.8 250.9 
25 ‘ 1,071 10.3 110.3 
25 5.6 761 14.7 111.9 
32 5.0 852 56c0 483.1 
17 3.8 1,152 
36 6.5 990 36.1 357.4 
28 15 765 30.6 234.1 
22 30 5.4 1,450 8.4 121.8 
Range 3.1-8.4 6.2-56.7 | 18.0-483.1 
Mean 5.9 yA fe | 190.8 
Standard deviation ol Ie +16.7 +138.0 
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The excretion of iodine in the urine of normal individuals varies directly 
with the intake of iodine in food and water. The urinary loss of iodine, there- 
fore, is dependent upon the geographic location. In goitrous regions the exere- 
tion of iodine in the urine is approximately 50 micrograms or less in twenty-four 
hours. In the New York City area, where food and water are iodine rich, 
the present study shows a wide range in the excretion of iodine. The average 
iodine loss in the urine in the 22 normal persons was 190.8 + 138.0 micrograms 


in twenty-four hours. 

In contrast to the large number of studies recorded in the literature on 
blood and urinary iodine, few investigations have been carried out on the con- 
centration of iodine in the saliva.'’® Schneider and Widmann’ reported that 
the salivary iodine may vary from 0 to 362 micrograms per 100 ml., but this 
range is altogether too wide. In view of the results obtained in the present 
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studies, some of their subjects were probably ingesting abnormal amounts of 
iodine. The range observed in the 22 normal persons in this series was 3.5 
to 24.0 micrograms per 100 ml. of saliva, with an average of 10.2 + 5.1. 


CONCLUSIONS 


1. The concentration of iodine in whole blood of 22 normal persons in the 
New York City area varied from 3.1 to 8.4 micrograms per 100 ml., with a 
mean of 5.9 + 1.3. In 9 males the mean was 5.7 micrograms per 100 ml. and 
in 13 females, 6.0 micrograms per 100 ml. 

2. The concentration of iodine in the urine varied from 6.2 to 56.7 micro- 
erams per 100 ml., with a mean of 21.1 + 16.7. The total output of iodine in the 
urine in twenty-four hours varied from 18.0 to 483.1 micrograms, with a mean 
of 190.8 + 188.0. 

3. The concentration of iodine in the saliva varied from 3.5 to 24.0 micro- 
grams per 100 ml., with a mean of 10.2 + 5.1. 

We are grateful to Samuel Member, B.S. for valuable technical assistance. 
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GENERAL 


MECHANICALLY RECORDING BLOOD SEDIMENTATION CURVES* 


Ira R. Morrison, M.D., ATCHISON, KAN. 


LTHOUGH credit for discovery of the blood sedimentation test is given to 
the ancients, the test has been in vogue only since it was accidentally re- 
discovered in 1918 by the Swedish gynecologist, Robin Fahraeus, in his search 
for a blood test for pregnancy. Since then no less than forty different tech- 
niques have been suggested to perform this very simple test. A standard method 
would certainly enhance its clinical value. 

During recent years efforts have been made by several investigators to 
record mechanically the blood sedimentation phenomenon. Up to the present 
three such methods have been devised. These three methods are fundamentally 
alike in that they are based on the principle that light, which will penetrate 
plasma, is obstructed by the red blood cell column. The first method devised was 
the silhouette method. Litten, of Germany,’ in 1929 exposed a tube of sedi- 
menting blood to a light source. The tube was placed in a slot in front of a 
kymographie drum, which. carried light sensitive paper upon which the inereas- 
ing column of plasma was recorded as the exposed area of the paper, the lower 
border of the exposed area revealing the blood sedimentation curve. Sulkowiteh? 
devised a very similar instrument in 1934. In 19388 a second method was pre- 
sented by Lee,* who published an article describing the camera method for 
recording blood sedimentation curves. His device makes use of a lens situated 
between the blood tube, which is placed in a slot in a light-tight box, and a 
moving photographie plate which records the image of the illuminated plasma. 
Nichols‘ reported a similar device with an added improvement of a thermostatic 
compartment to maintain the blood at normal body temperature. <A_ third 
method, which as yet has not been published, makes use of a photoelectric cell, 
exposed to light coming through the blood plasma. The instrument is so de- 
signed as to cause the photoelectric cell to move downward with the lower level 
of blood plasma. This movement in turn operates a pen which records the sedi- 
mentation curve as an inked line on paper carried by a kymographie drum. 

I have made use of all three of these methods and, in my hands, the simple 
silhouette method, combined with a thermostatically controlled compartment to 
maintain the blood at a normal body temperature, proves most satisfactory. The 
eamera method has the disadvantage of making use of an optical system, which 
en *From the University of Kansas Medical School Department of Internal Medicine, Kansas 
Received for publication, August 26, 1940. 
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may make for a source of error not easily detectable. The photoelectric cell 
. method has the distinct advantage of requiring no darkroom technique, inasmuch 
as the curve is written on paper with an ink tracing, but with this instrument 
one cannot be sure that the tracing is correct unless one knows that the line of 
demarcation between plasma and blood cells is definite. With either of the 
photographie methods, a hazy line of junction will show up as a hazy ‘ine, 
whereas the photoelectric cell method will show up as a sharp line of demaxea- 
tion regardless of whether or not the zone of junction is clear. 


Fig. 1.—Side view of a sedograph with tube in place. The light source compartment has 
been opened to show the neon tube and transformer. The recording chamber at the right is 
partly opened, showing the drum. 


It has been the common practice of those working with mechanical methods 
of recording blood sedimentation curves to use the one-hour techniques, especially 
the Cutler method, probably because it is a well-standardized procedure. I 
feel that in this point they have been in error. Although the sixty-minute 
recordings are good methods of ascertaining sedimentation rates when readings 
are recorded by a laboratory worker, time consumed being a factor, if a machine 
is to do the test one may just as well see the entire curve without loss of time, 
and not only a part of the curve as is revealed by the one-hour technique, espe- 
cially for the bloods of slower sedimentation rates. For instance, two different 
blood samples which manifest a sedimentation of 5 mm. at the end of one hour 
in a Cutler tube will also fall 5 mm. in our tube that requires a 30 em. blood 
eolumn, because with this slight degree of sedimentation the packing stage in- 
fluence is not felt. But after the first hour the course of the sedimentation 
curves of the two bloods may be very different, one sample sedimenting slowly, 
and the other rapidly. The presedimentation stage is not influenced by the 
Jength of the tube. Note in the second sedograph (Fig. 2) that the presedimenta- 
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tion period requires the entire first hour. Beyond that time the fall may take 
a slow or a rapid course that can only be determined by reading over a period 
of time longer than one hour. The longer the tube and time of observation, the 
more tedious the test but the more accurate the results. Blood samples reveal- 


Fig. 2.—Five sedograph records showing different, types and degrees of sedimentation 
curves. In the right lower corner is a piece of tracing paper upon which have been traced two 
curves from the same individual. 


ing identical curves using the one-hour Cutler method have produced unlike 
sedograph records, one well within the limits of the normal, and the other 
definitely pathologie. 

The silhouette method instrument for recording blood sedimentation at 
normal body temperature is a device to which I have given the name ‘‘sedo- 
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eraph.’’ It is a metal box 5 by 11 by 14 inches, and is divided into three verti- 
eal, parallel compartments. In one end compartment is a mercury vapor tube 
that acts as a light source; in the other end compartment is a slowly revolving 
drum that carries light sensitive paper which is held in place on the drum by a 
transparent film mask. On the mask are parallel, horizontal, and vertical black 
lines, 1 em. apart, registering as white calibrations the hours of exposure and 
the centimeters of blood plasma on the final image. The middle compartment 
contains the blood tube. This compartment is equipped with a heating unit and 
a thermostatic control which maintains the compartment and the blood tube at 
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a temperature of 99.6° F., thus imitating in vivo conditions. Contrary to gen- 
eral opinion, room temperature is a variable which must be taken into considera- 
tion if we are desirous of obtaining exact information from blood sedimenta- 
tion. Room temperature may vary as much as 30° F. in certain parts of the 
eountry, which is too great a change to be disregarded if an accurate record is 
desired. In some bloods I have found sedimentation rates at 100° F. to be as 
much as doubled what they are at 70° F. To maintain constant temperature, 
we have found it simpler to use a heating system that will raise the blood above 
the outer limits of room temperature, rather than to install a cooling system. 
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The temperature in the thermostatic compartment is controlled by a wafer 
thermostat and two 25-watt electric light bulbs which cycle on and off, main- 
taining constant temperature. This type of thermostationary arrangement is 
used because I have found it to be the one that gives the least lag and the 
least overshoot at the onset of the test. There is a time interval of about six 
to ten minutes, depending upon the temperature of the room, during which the 
thermostationary compartment is warming up to blood temperature. Inasmuch 
us this is the presedimentation period, I feel that it is unnecessary to warm the 
compartment by inserting an empty tube into the apparatus just prior to the 
test. 

The records make use of 814 by 11 inch photographic paper, since this is 
the size paper most commonly used in hospital charts. This produces an ac- 
curate, permanent, actual size image of the sedimentation progress, with more 
detailed information than do smaller images. This instrument uses ordinary 
double weight glossy photographie paper, Azo No. 3. 

A column of citrated blood 300 mm. in length is used, inasmuch as this 
is the greatest column of citrated blood that can be accommodated by 814 by 
11 inch paper in those cases with increased sedimentation rates. The length 
of the tube is a guard against deviation from a strictly upright position, the 
importance of which has been pointed out by numerous investigators. It is more 
difficult to be sure that the shorter tubes are perpendicular. We use a tube of 
4 mm. inside diameter; tubes of larger diameter transmit the required amount 
of light with difficulty. This is a convenient sized tube to handle and clean. 

The test is run for a period of twelve hours, since sedimentation in a tube 


of this size is complete for most pathologic bloods by that time, whereas the 
nearer normal pathologic bloods are seldom complete, and the normal blood 
samples are never completed in a shorter period of time. I feel that it is very 
desirable to secure the entire sedimentation curve in order to evaluate properly 
the results of the test. 


I have used 3.8 per cent aqueous sodium citrate as an anticoagulant be- 
cause it is isotonic with the blood and gives a clearer plasma than heparin or the 
oxalates, which in the case of my technique is a distinct advantage. 

A blue light source is used because, with the pale yellow media of the blood 
plasma and the opaque red cell volume, a more contrasting image is assured. 


The technique of the test is as follows: 


Four cubic centimeters of blood secured by venepuncture are mixed with 1 ¢.c. of 3.8 per 
cent aqueous sodium citrate in an ordinary test tube. The blood is pipetted to the black 
mark encircling the 4 mm. diameter sedimentation tube, which gives a column of blood 30 em. 
long. A cork is placed in the bottom of the tube, and the tube is inserted into the machine. 
As the tube is placed in the machine, a switch is automatically closed; this starts the 
synchronous motor that rotates the drum, turns on the mercury vapor tube, and sets into 
operation the thermostatically controlled compartment. The test from then on is entirely 
automatic, including an automatic stop after twelve hours, until such convenient time after 
twelve hours that the operator may choose to remove the tube, take the machine into the 
darkroom, develop the record, and reload the machine to await the next test. 


A simple and easy method of loading and unloading has been devised, and 
although our mechanism requires a darkroom for these two operations, which 
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are done in one sitting, I feel that inasmuch as the instrument is not heavy or 
bulky, the method is technically simpler than if photographic plates were used, 
‘because in either case a trip to the darkroom is necessary. The recording 
chamber is opened by lifting the dial knob, allowing the recording chamber end, 
which is hinged at the bottom, to swing open. The film mask is opened by dis- 
engaging the rubber bordered ends from their hooks, and the photographie paper 
is slipped under the mask. The chamber door is closed, and the dial is set at the 
arrow or ‘‘start line.’’ The instrument is now ready to be used again. 

The entire instrument consumes about 50 watts of electrical power. The 
synchronous electrical motor operating the drum makes one revolution in fifteen 
hours. The greatly reduced speed of the electrical motor makes it powerful! 
and dependable. Twelve hours are used for the operating time, the space of 
the three remaining hours (6 em.) being used for attachments of the mask and 
margins of the paper. The drum is 30 em. in circumference; therefore, a point 
on the circumference of the drum moves 2 em. each hour. 

The size of the sedograph record, besides permitting attachment to hospital 
charts, lends itself well to being traced. A sheet of semitransparent tracing 
paper may be laid over the sedograph record and the curve traced thereon. 
Serial sedograph curves of a patient may be traced on this same sheet. It be- 
comes a simple matter then for the physician to see at a glance a mechanically 
made, complete, and accurate sedimentation curve, as well as the most minute 
differences in serial readings. 

I believe that the future will reveal the necessity of this degree of accuracy. 
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A SEMISOLID DOUBLE SUGAR MEDIUM FOR THE IDENTIFICATION 
OF THE COLON-TYPHOID GROUP* 


SAMUEL H,. Zia anv P. Y. Liv, PEKING, CHINA 


USSELL’S double sugar medium has been used extensively in bacteriologic 
R practice. By the use of this single medium, it is possible to obtain pre- 
liminary information of practical value in laboratory diagnosis. But its general 
application is limited, owing to the lack of differentiation between the motile 
Eberthella typhi and the nonmotile Shigella group, as well as between the motile 
Salmonella and the nonmotile para-colon group of organisms. Moreover, one 
of us has shown (P Y. L.)! that it is unnecessary to employ both lactose and 
dextrose in both the slant and the butt, because the purpose of differentiation 
ean be satisfactorily accomplished by using dextrose alone in the butt and lactose 
alone in the slant. 


Since 1938 we have employed a double sugar medium with a semisolid butt 
to indicate motility. Acid fuchsin has been used as an indicator since Cummings? 
has shown that this will give satisfactory results. Over 12,000 specimens of 
stool alone were examined in the past two years by this medium for preliminary 


identification. A total of over 2,000 positive cultures of various pathogenic 
oeram-negative intestinal organisms was obtained. The following is the formula 
of this semisolid medium: 


Solution A—Sugar-free broth (blood digest broth?), pH 7.4 100 
Agar 0.35 

Solution B—Sugar-free broth, pH 7.4 100 
Agar 0.9 
Lactose 1.0 


Sterilize both solutions A and B by autoclave at 8 pounds pressure for 
fifteen minutes and cool to about 60° C.; add to both solutions A and B 0.5 e.e. 
of 2 per cent aqueous solution of acid fuchsin. 

Keep solution B in water bath at 45° to 50° C. until used. 

To solution A add 2 ¢.c. of a sterile 10 per cent solution of dextrose. 

Fill tubes of 12 mm. inside diameter with 2 ¢.e. of solution A and cool in 
upright position until it solidifies. Then add to the same tubes solution B also 
in 2 c.e. amounts and let it solidify in a slanting position. The medium is now 
ready for use. 

ACTUAL PROCEDURE AND INTERPRETATION 


The stool specimens are, as usual, plated on the China blue rosolie acid me- 
dium, which in our hands have given satisfactory results. Next morning, after 
*From the Department of Bacteriology and Immunology, Peiping Union Medical College, 
Peking, China. 
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sixteen to twenty hours’ incubation, each of several suspicious colonies picked 
from every plate is inoculated into a tube of this semisolid double sugar medium. 
After another twenty-four hours’ incubation the results in this medium are 
read and interpreted according to the scheme in Table I. 


TABLE [I 








RESULTS IN SEMISOLID MEDIUM TENTATIVE DIAGNOSIS 
Fermentation in Production of 
Slant Butt Gas Motility 

A ~ - Shigella 

A Eberthella 

A Salmonella 

A Para-colon group 

A + or - Colon-aerogenous group 
O + Alkaligenes 














= No change. -—- = Nonmotile or no gas production. 
= Red color. + = Motile or positive for gas. 


O 
A 


For those cultures that show the first three types of reaction, further trans- 
fers into sugar fermentation tubes and agglutination with specific serum are 
made, Cultures showing the latter three types of reaction were discarded and 
considered to be those of nonpathogenic organisms. Care should, however, be 
exercised in cultures giving the type of reaction of the para-colon group, since the 
nonmotile Salmonella would give the same reaction. In such cases the amount of 
acid produced may give some indication, since the organism of the para-colon 
group usually produces a large amount of gas. If the amount of acid produced is 
slight, further studies in special sugars are indicated. 


COMMENTS 


The medium herewith reported makes use of the original principle of Rus- 
sell’s medium but has the following additional advantages : 
(1) The consistency of the butt is sufficiently hard to stand up under the slant 
and at the same time is suitable for the demonstration of motility. 
The use of an inexpensive and stable indicator—acid fuchsin. 
The elimination of one of the sugars from both butt and slant, found to be 
unnecessary, effects material economy when large numbers of stool cultures 
have to be examined daily. 
Blood digest medium has been found to be sugar free and to support good 
growth for the organisms examined without the addition of peptone. 
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DECREASED FRAGILITY OF ERYTHROCYTES INTERFERING WITH 
LEUCOCYTE COUNT* 








Mitton G. Bowrop, M.D., Miami Bracu, FLA. 






NCREASED resistance of erythrocytes to hypotonic solutions occurs infre- 

quently. It is known to be a transitory phenomenon in hypochromic anemias, pi 
particularly after the loss of a large amount of blood, in some eases of obstructive i 
jaundice and in pneumonia. The discovery of such decreased fragility requires Mt 
the special technique of the commonly used fragility test. Whether cells more 
resistant than usual to hypotonic solutions are more resistant to other hemolytic ‘| 
agents has not been definitely determined. The following case is reported to 
illustrate the possibility of increased resistance of erythrocytes to acetic acid 
to the point where it interfered with the routine technique for counting leuco- 
cytes. The circumstances surrounding the discovery of this unusual phenomenon 
are as follows: 

















The patient was a 31-year-old woman, gravida iv, who had a breech extraction of a 
premature dead fetus (twenty-six weeks’ gestation) on August 10. The placenta separated 
slowly and with difficulty, and there was considerable loss of blood. Her red blood cell count 
dropped in two days to 2,180,000, while she continued to pass blood clots from the vagina. ti 
In spite of transfusions on August 12 and 13, the erythrocyte count dropped to 1,820,000 on 
August 14. The color index varied.between 1.01 and 1.05. Leucocyte counts were performed 
on August 12 and 13 (20,600 and 12,600), and nothing unusual was noted while doing these 
tests. 







On August 14 the laboratory technician reported that she was unable to do a leucocyte 
count because of a large amount of what looked like debris in the counting chamber. Thinking | 
she might have used a solution with precipitate of some kind in it or a dirty pipette, she 1 
attempted the count a second time with freshly made solutions; she obtained the same result. tt 
A third attempt still showed debris. In the meantime the solution had been used without 
difficulty on many other patients. The next morning, August 15, she was still unable to 
count the cells. At this time, examination of the debris suggested that it might be made up 
of clumped and distorted erythrocytes, and several rough tests were performed to test this 















hypothesis. 

Blood was drawn from the vein, and enough sodium citrate was added to prevent clotting. 
A drop of this blood when added to the 1 per cent acetic acid usually used for leucocyte counts 
gave a rather muddy precipitate, and microscopic examination of this precipitate showed 
clumped red blood cells which could, however, be separated by pressure on the cover slip. A 
drop of blood was placed in 2 ¢.c. of 0.85 per cent sodium chloride solution. The red blood 
cells, for the most part, appeared perfectly normal microscopically, but a few of them were 
bowl shaped. A drop of blood was placed in 2 ¢.c. of distilled water. Many cells, of course, 
hemolyzed; but some cells did not hemolyze even after about fifteen minutes, and examination 
of these unhemolyzed cells showed nearly every one to be bowl shaped instead of the usual 
biconcave dise. Since this type of cell has been described! and shown to have decreased ‘ 
fragility or increased resistance to hypotonic solutions, it seemed possible that the cells in 
Accordingly, attempts were made 















this case might also be abnormally resistant to acetic acid. 





*From the Pathology Laboratories, Methodist Hospital of Central Illinois, Peoria, TI. 
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to count leucocytes using stronger solutions instead of 1 per cent acetic acid. With 2 per cent 
acetic acid a small amount of debris was still noted, enough to interfere with a reliable 
leucocyte count; with 3 per cent acetic acid used as diluting fluid, the field was clear and a 
leucocyte count could be made without difficulty. During the remainder of the patient’s stay 
in the hospital white blood cell counts were made daily, using both 1 per cent acetic acid and 
3 per cent acid as diluting fluids. On August 16, 3 per cent acid was required, but on August 
17 and on succeeding days, it was possible to make the leucocyte count with the usual 1 per 
cent acid. 

In the meantime the patient’s erythrocyte count rose slowly, and on August 22 she was 
discharged from the hospital with a count of 3,200,000. The patient’s blood type was type O. 

Only a few additional tests were performed in the interval during which the increased 
resistance to acetic acid was demonstrable. The fragility test was inconclusive, for it was not 
read until twelve hours after its performance, and it is possible that if it had been read 
earlier it might have shown more striking results. On August 16 hemolysis was begun at 
0.44 per cent sodium chloride and was complete at 0.32 per cent, a result not strikingly dif- 
ferent from the normal and one which was not expected after the experiments with distilled 
water. Before the patient’s discharge from the hospital a second test demonstrated hemolysis 
to begin at 0.46 per cent and to be complete at 0.36 per cent. Hence while the first test was 
at the lower limit of normal, there was a striking shift simultaneous with the change in 
resistance to acetic acid. 

A galactose tolerance test was normal. The icterus index was 3, and cholesterol in the 
blood was 205 milligrams per cent. 


The fragility of erythrocytes seems to be correlated with the shape of the 
cell. It is possible to devise a purely mechanical explanation which, at first 
glance, seems to fit the facts; but there seems to be some doubt as to whether 
this type of explanation ‘is completely satisfactory. A spherical cell should be 


able to swell only slightly without disruption, and consequently will hemolyze 
in slightly hypotonie solutions. The normal biconcave dise can: perhaps be con- 
ceived of as a partially collapsed cell and should have a greater capacity for 
taking up fluid than the spherical cell; this, of course, is exactly what happens. 
A bowl-shaped cell, such as that described by Barrett,’ should have an even 
greater capacity for absorbed fluid and, therefore, a greater resistance to hypo- 
tonie solutions. The experiments of Barrett seem to show that these cells are 
resistant to 0.30 per cent sodium chloride and even lower concentrations, and 
my rough experiments with distilled water in this case seem to bear out this 
supposition. 

The resistance of the cell to acetic acid, however, cannot be explained easily 
on this purely mechanical hypothesis and suggests that while the shape of the 
cell is definitely of importance, the physical and/or chemical structure of the 
cell also varies and is of importance. It is desirable that we know whether re- 
sistanees to acid and to hypotonie solutions are parallel. The older work seems 
to indicate that resistance to hypotonic solution and to other hemolytic agents 
are parallel,? but Dameshek and his co-workers® suggest that there may be ‘‘dif- 
ferential fragilities.’’ Mason and Rockwood‘ found fragility to any hemolytic 
agent to vary with the hydrogen-ion concentration. Furthermore, the possibility 
of the reversal of hemolysis,* as well as other experiments, suggests that rupture 
of a cell is not even a necessary part of hemolysis. 

The bowl-shaped cell described assumes a peculiar form in dried smears, 
known as the target cell.1 This is due to a characteristic indentation which takes 
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place during the drying of the cell, so that there is a central zone of hemoglobin- 
containing material, a midzone of little or no hemoglobin, and a peripheral zone 
again of hemoglobin. In our ease, about 1 per cent of the cells in dried stained 
smears show this characteristic target appearance. 

Inquiry among our technicians disclosed two previous instances in our 
laboratory in which it was not possible to perform the leucocyte count because 
of ‘‘debris.’’ In both cases the phenomenon was transitory, lasting in one case 
one day, in the other, two days; but nothing was done to trace the cause of the 
phenomenon in these previous cases. The transitoriness of the increased re- 
sistance to acetic acid suggests that it may often be missed when repeated leuco- 
eyte counts are not performed. 

SUMMARY 


A ease is reported in which, for a period of three days, it was not possible 
to perform a leucocyte count using the usual 1 per cent acetic acid as diluting 
fluid. It was, however, possible to make this count if 3 per cent acetic acid was 
used. 

The cause for the difficulty in performing the leucocyte count was the 
marked increased resistance of the erythrocytes to acetic acid. The erythrocytes 
were also. hyperresistant to hypotonic salt solution, and for a short time some 
of them were not hemolyzed even by distilled water. 

The hyperresistant cells were bowl shaped in wet smears. Probably corre- 
sponding to these, target cells were noted in dry smears. 
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AN AID IN THE INJECTION OF THE EAR VEIN OF THE RABBIT* 


Kk. E. Broun, A.B., Puiuiprr, W. Va. 


men means have been advocated for facilitating the injection of solu- 
tions into the ear veins of the rabbit, such as removing the hair, placing a 
paper clip on the ear, rubbing with xylol, and holding the rabbit in a box. All 
these procedures are of some help, but they leave much to be desired in certain 
cases. 


ie. 1. 


A simple arrangement that we have used in this laboratory for over three 
years, and that has proved very satisfactory, consists essentially in the use of a 
light placed below the rabbit’s ear. All the veins stand out in view, so that 
one can be sure the needle is in, and by watching the blood being pushed back by 
the injected fluid can be certain that the solution all goes in the vein and not out 
into the tissues. 

A light unit attached to the rabbit box makes a compact assemblage ready 
for use at any time. However, a spotlight bed lamp, which ean be obtained at 
almost any hardware or department store, works very well. It can be clamped 
to the edge of the table so that the rabbit’s ear can be held out over the lens. 
Fig. 1 shows this type of lamp in use, together with the light unit referred to 
above detached from the box. 

*From the Laboratory of the Myers Clinic, Philippi. 
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Some rabbits will remain quiet with little or no restraining and it is an 
easy matter to get into a vein and to stay in, but it is more particularly for 
those many other rabbits that are not so docile that this method is most useful. 
Also, where oft-repeated injections are done, the veins can be kept in better condi- 
tion by the more easy and accurate venepunctures; furthermore, use is permitted 
of more and smaller veins. 

When a rabbit moves his ears so vigorously that it is difficult to keep the 
needle in the vein, the needle can usually be kept in position by holding it and 
the ear of the rabbit together by pressure with the thumb on the hub of the 
needle against the fingers below the ear, and at the same time pulling slightly 
on the ear. 





COMPOSITION TUBES AS A SUBSTITUTE FOR GLASS IN THE 
ISOLATION OF SPORULATING ANAEROBES 


Ross SPALDING SPRAY, PH.D., MorGaAntown, W. Va. 


XPERIMENTS have been conducted for some time with the cultivation of 
sporulating anaerobes in tubes constructed of substances other than glass. 
Experiments thus far conducted seem to warrant a brief report, together with 
continued investigation. 
The early experiments were conducted with small, spirally wound cellulose 


tubes, sold widely under the name of ‘‘@lassips.’’ These were plugged with 
cotton at the upper end and sterilized in large glass tubes by baking at 160° C. 
for three hours. No extensive alteration of the tubes was effected by this 
heating. 


Customary culture dilutions were made in melted tubes of suitable anaerobe 
agar. Each dilution was drawn up into separate pipettes (‘‘Glassips’’) to a 
height of about 10 em. The lower tip of each pipette was then dipped into a 
dish of sealing wax kept just above the melting point. These pipette cultures 
were then incubated at 37° C. as usual. 

In these tubes we successfully cultivated Cl. perfringens and Cl. tertium. 
Cl. sporogenes, a much more strict anaerobe, grew only intermittently, and gave 
many failures. Cl. botulinum type A did not grow in any trial. 

While this established the principle, it seems that these very thin-walled 
tubes do not maintain a sufficient degree of anaerobiosis to warrant their use 
for the purpose desired. 

We next experimented with a larger and thicker-walled tube, sold com- 
mercially as a container for toothbrushes. This tube is of test tube construc- 
tion, and is about 15 em. in length and 2 em. in diameter. It is composed, 
presumably, of some form of cellulose. This tube was plugged and baked. 
Melted whey agar was inoculated with Cl. beijerinckii and poured into the 
composition tube, hardened, then incubated at 37°C. Within twenty-four 
hours the colonies were visible to the naked eye. 
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A control culture in a glass tube showed much more vigorous growth and 
extensive gas formation, while gas did not appear in the composition tube until 
after forty-eight hours. It was noted also that, in the composition tube, the 
colonies developed chiefly in the center of the agar column, not approaching 
closer than about 2 mm. from. the wall of the tube. We presume from this 
either that the material in the wall of this composition tube is not an absolutely 
effective seal against oxygen, or that possibly some toxic agent may diffuse 
slightly from the wall into the medium. The former suggestion is the more 
probable explanation. 

However this may be, the plastic tube served effectively to grow, in a deep 
agar column, an anaerobic organism which consistently offers difficulty in ordi- 
nary plate isolation. 

The chief advantage of this proposed method of cultivation is that the 
colonies may be reached directly through the wall without cracking the tube, 
as is the usual procedure with glass tubes, or by slipping out the agar column, 
as is the case with the use of the Burri tube. Both of these methods offer op- 
portunity for contamination unless the tube contains only a single species. 

The wall of the composition tube may be washed with suitable disinfectant 
(it cannot be flamed), and a dissecting needle is heated to red heat. It is then 
easily and instantly inserted through the wall of the tube opposite the desired 
colony. A Pasteur pipette tip is heated and drawn to a fine capillary. This 
tip is snipped off and inserted through the hole into the colony. The semifluid 
colony contents can be observed to enter the capillary, which is then inserted 
into a tube of suitable sterile culture medium and tapped to break off the tip. 

We are now seeking a variety of sizes of tubulatures of similar resin com- 
pounds, and hope to report more extensive experiments in the near future.* 
Horsfall’ has recently reported the use of celluloid tubes for the preservation 
of frozen viruses. We believe that similar composition tubes may offer a new 
and effective means of anaerobic isolation, as applied especially to certain 
species which do not respond readily to the usual plating methods. 

It may be added that this principle has been applied experimentally to plat- 
ing, using the original Koch mica sheet cover idea, but substituting flat sheets 
of cellulose. We must admit that, thus far, the results are only imperfectly 
successful. Only Cl. perfringens and Cl. tertium have responded. We believe 
that thicker sheets of cellulose, together with greater depth of agar in the 
plates, may give more satisfactory results. At least the preliminary results 
appear to warrant continuation and modification of the experiments. 
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INEXPENSIVE SPECIFIC GRAVITY APPARATUS* 


Hurry L. Moriey, Px.D., M.D., CoLumstia, Mo. 


URING the past few years the determination of specific gravity by a more 

accurate technique, such as the falling-drop method of Barbour and Hamil- 
ton,’ has increased tremendously in popularity. In many cases the specific 
gravity of the blood gives the essential information that much more time- 
consuming and costly albumin and globulin determinations convey. The method 
is simple and can be performed readily in a doctor’s office in a few minutes, 
thus obtaining the results without delay and with very little inconvenience for 
the patient. In the medical school curriculum the student should be taught how 
to use this equipment, and the significance of such determinations with regard 
to blood, serum, urine, and body fluids. The chief drawback has been the ex- 
pense involved in providing the high-priced manufactured outfits in sufficient 
numbers as routine physiology and pharmacology laboratory equipment for 
regular classroom use. 


An inexpensive satisfactory specific gravity apparatus was devised, using a 


regular 2 liter unruled graduate cylinder as the container, for this holds sufficient 
water so that temperature does not fluctuate excessively. Two circular dises 
of sheet brass, %44 inch thick, were cut to fit the graduate cylinder, with just 
enough play so that removal from the container was easy. Four holes were 
drilled into each dise (Fig. 1) for the glass tubes,t with a bore between 7.45 and 
7.55 mm., as deseribed by Barbour and Hamilton.’ A central hole was drilled 
in each just large enough to allow a brass rod, 14 inch in diameter, to pass 
through. One brass dise was then soldered flush with the end of the brass rod, 
and the other dise was soldered on the rod so that the distance was 214 inches 
from the top of the cylinder, when the first dise was placed on the bottom inside 
the container. The four holes in each dise were lined up in proper position at 
the time of soldering, one above the other, so that the glass tubes were held 
in a true vertical position. The central brass rod was cut off 114 inches above 
the upper dise and used as a handle, and the grip was improved by fitting a 
round nut on the end. Three legs were made from the brass rod and attached 
to the lower brass dise by drilling proper size holes as close to the outside edge 
as possible and soldering them in place. Each leg was made an inch long and 
spaced equally distant, one from the other. Two small holes were drilled in the 
upper dise, one on each side, between the holes for the glass tubes, each for a 


*From the Department of Physiology and Pharmacology, School of Medicine, University of 
Missouri, Columbia. 
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long stem centigrade thermometer. A small brass holder with a piece of brass 
placed through the open ring on the upper end was used to hold the thermometer 
in place (Fig. 2). Thus the thermometers were placed in a convenient position 
for reading and for accurate determinations of the temperature. Small brass 
rings, 1/16 inch wide, were placed around the glass tubes, containing the 
xylene-brombenzene mixture, exactly 30 em. apart from inside edges. These 


Fig. 1. 


Fig. 1.—Photograph of stand for holding specific gravity tubes. 
Fig. 2.—Photograph of stand in glass graduate containing specific gravity tubes in place. 


increased the accuracy of stop watch readings of the drop falling time over 
plain serateh marks on the glass. All the apparatus placed in the glass grad- 
uate (see Fig. 2) can be removed together at onee and quickly, which makes 
cleaning the tubes and refilling easy, or convenient for storing equipment. 
The rigid support holds the glass tubes firmly and securely in place. There 


are four tubes containing four different xylene-brombenzene mixtures, thus 
insuring an adequate range. 


A one-handed controlled pipette holder, as described by Guthrie,” has been 
very satisfactory in this laboratory for use with the special 10 e.mm. pipette 
for measuring the size of the drop. A good technician can make a perfectly 
satisfactory holder at a very low cost. 
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The total cost of parts for this apparatus for the department at Columbia, 
Mo., was less than $2.00, exclusive of the labor, stop watch, thermometer, and 
pipette. The laboratory technician assembled the parts without difficulty. In 
ease of breakage of the glass cylinder, the apparatus could be transferred to 
another quickly. Using the foregoing method for constructing the apparatus, 
one such piece of equipment can be supplied each four or five students without 
excessive cost, and accurate results can be secured for research as well as for 
teaching purposes. In many instances the specific gravity determinations 
training would be very valuable, for probably the specific gravity of the blood 
would be obtained in many cases which otherwise would be neglected if it were 
necessary to obtain total protein or albumin-globulin determinations. 
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THE TECHNIQUE FOR THE ISOLATION OF BRUCELLA 
FROM HUMAN BRUCELLOSIS* 


Mary A.-Poston, M.A., DurHam, N. C. 


INTRODUCTION 


HE isolation of Brucella ftom human sourees offers considerable difficulty. 

Various methods have been desecribed,! all of which must be modified at 
times, depending upon the source of the material which is being cultured.?® 
The procedures described here have been developed for routine use in the biologie 
division of Duke Hospital for the isolation of Brucella from blood, bile, lymph 
nodes, joint fluid, spinal fluid, feces, urine, and necropsy specimens. 


METHODS 


Blood.—Fifteen cubie centimeters of the patient’s blood are introduced in- 
to a flask containing 4 ¢.e. of 2.5 per cent sodium citrate solution. Two eubie 
centimeters of the citrated blood are added to each of four deep tubes (15 ¢.e.) 
of molten liver infusion agar, cooled to 40° C. for pouring plates. Two cubic 
centimeters of blood are added to each of two flasks containing 100 c¢.e. of beef 
infusion broth, pH 7.4. Half of the cultures are incubated in the presence of 
10 per cent carbon dioxide. 

All eultures are examined daily. After the first forty-eight hours’ ineuba- 
tion, if no colonies are visible on the plates, 5 ¢c.c. amounts of the supernatant 
broth are transferred from the flasks to sterile centrifuge tubes.. After cen- 
trifugalization at high speed for fifteen minutes, the supernatant fluid is dis- 


*From the Department of Bacteriology, Duke University School of Medicine, and Duke 
Hospital, Durham. 
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carded, a loopful of the sediment is streaked over the surface of a liver infusion 
blood agar plate, and on a slide for a stained smear. The flasks are then shaken 
to mix the blood and broth, and 10 ¢.c. of this mixture are transferred to each 
of two flasks of fresh broth. 

The colonies of Brucella in a poured plate containing blood resemble those 
of Strep. viridans, if such colonies are deep in the medium. After further in- 
cubation, especially if growing to the surface, the colony appearance resembles 
more closely that of E. typhosa. The colonies are picked and streaked over the 
surface of a liver infusion blood agar plate. The transplants are incubated 
under the same conditions as the original cultures. This procedure is repeated 
at two- to three-day intervals, until sufficient growth is obtained for identifica- 
tion. Blood cultures for Brucella should be kept for eighteen days before being 
reported as negative. 

After there is sufficient growth, tubes of dextrose, lactose, maltose, man- 
nite, sucrose, and plain beef infusion broth, pH 7.4, are inoculated. A non- 
motile gram-negative cocecobacillus, which ferments none of the carbohydrates 
and is agglutinated by antibrucella serum is diagnostic of Brucella. The bac- 
teriostatie reaction of dyes® and agglutinin-absorption tests’ are used to differ- 
entiate the species of Brucella. 

These cultures may be supplemented by the inoculation of 2 ¢.c. amounts 
of the citrated blood into the peritoneum of each of two guinea pigs. The 
animals are kept for three months if necessary before they are killed. The spleen, 
liver, peritoneal fluid, and lymph nodes (if enlarged) of the animals are cul- 
tured for Brucella. 

Bile From Duodenal Drainage.—The ‘‘B’’ bile is used for culture. One- 
tenth cubie centimeter of bile is added to each of four tubes containing 10 c.e. 
of beef infusion broth, pH 7.4, and the same amount of bile is streaked over 
the surface of each of two liver infusion blood agar plates. Half of the cul- 
tures are incubated in the presence of 10 per cent carbon dioxide. 

The cultures are examined daily after the first forty-eight hours’ ineuba- 
tion. If the broth tubes are cloudy, 5 ¢.c. amounts are transferred to sterile 
centrifuge tubes. After centrifugalization at high speed for fifteen minutes, 
the supernatant fluid is discarded, and a loopful of the sediment is streaked 
over the surface of a liver infusion blood agar plate. A smear of the sediment 
is made and stained by Gram’s method. If the broth tubes are not cloudy, 
1 ¢c.c. is transferred to tubes of fresh broth, and after forty-eight hours’ ineuba- 
tion, the procedure just described is repeated. 

On the streaked plates after twenty-four to seventy-two hours’ incubation, 
the colonies are barely visible to the naked eye, appearing as minute, trans- 
parent colorless drops. Microscopically, these are made up of small noncharacter- 
istic gram-negative bodies, and one not familiar with the growth habits of Bru- 
cella may not identify this organism. However, after transferring to fresh liver 
infusion blood agar and incubating for twenty-four to forty-eight hours, the 
colonies are larger and more numerous, and the organism is more typical in 
the Gram’s stain. The transplants are incubated under the same condition as 
the original cultures. This procedure is repeated at two- to three-day intervals, 
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until there is sufficient growth for completing the identification. The cultures 
should be kept for fourteen days before they are reported as negative. 

Lymph Nodes.—Lymph nodes removed by biopsy are cut immediately into 
small pieces with sterile scissors. Pieces of the node are streaked over the 
surface of two liver infusion blood agar, or North’s gelatin blood agar, slants, 
or plates. One slant or plate is incubated in an atmosphere of 10 per cent 
carbon dioxide. If slants are used, the upper portion of the tube is heated in 
the flame to expel the air, which is then replaced by blowing the breath into 
the tube through a sterile plugged pipette, and inserting immediately a sterile 
rubber stopper. By this procedure a concentration of approximately 10 per 
cent carbon dioxide is obtained. 

The cultures are examined daily. The first evidences of growth are tiny 
colonies resembling droplets of moisture, which may appear after forty-eight 
to seventy-two hours’ incubation. Stained smears from these colonies show 
minute coccoid bodies with indefinite outlines. Transplants are made to fresh 
media every two to three days after the first seventy-two hours’ incubation, 
even though there may be no visible growth. After one or two transplants the 
colonies are larger and stained smears show the usual coccoid or bacillary 
forms. The organism is identified in the usual manner. The cultures are kept 
for three weeks before they are reported as negative. 

The remaining portion of the lymph node is ground in a sterile mortar, 
to which are added 2 ¢.c. of sterile physiologic saline. One cubic centimeter of 
this mixture is injected into the groin of each of two guinea pigs. The animals 
are followed in the same manner as those injected with blood. 


Joint Fluid.—The fluid should be planted at the bedside, and it is essential 
that the medium used should be warmed to body temperature before it is used 
for inoculation. Two-tenths cubic centimeter of fluid is streaked over the sur- 
face of each of four liver infusion blood agar slants, and the same amount of 
fluid is put into each of two tubes containing 10 ¢.c. of beef infusion broth, pH 
7.4. Two of the slants are incubated under increased carbon dioxide tension. 


The cultures are examined daily, using the same routine as for lymph node 
cultures. Cultures of joint fluid are kept for three weeks before they are re- 
ported as negative. 

Spinal Fluid.—One cubic centimeter of a 1:100 dilution of inactivated 
polyvalent antibrucella rabbit serum is mixed with 5 e.e. of spinal fluid 
and incubated at 37° C. for thirty minutes. After incubation the spinal fluid 
serum mixture is centrifuged at high speed for fifteen minutes, and 0.2 c.c. of 
the sediment is planted on each of four liver infusion blood agar slants, and 
into each of two tubes of beef infusion blood broth, pH 7.4. Two of the slants 
and 1 tube of broth are incubated under increased carbon dioxide tension. 

The cultures are examined daily. The same routine as for lymph nodes 
is used for the blood agar slants, and the technique for the bile cultures is used 
for the broth cultures. 

Feces—About 1 Gm. of feces is mixed with 50 ¢.c. of sterile saline and 
shaken with a few sterile beads for five minutes. This suspension is filtered 
through four layers of sterile gauze into a sterile centrifuge tube. If the pa- 
tient has agglutinins for Brucella in his blood, 0.5 ¢.e. of his inactivated serum 
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is added to the filtrate. Diagnostic serum without preservative is used if the 
patient does not have agglutinins. This mixture is placed in the icebox over- 
night, and the next morning it is centrifuged at second speed for two minutes. 
The supernatant fluid is discarded, the sediment is resuspended in 10 c.c. of 
sterile saline and recentrifuged. This procedure is repeated three times. After 
the last centrifuging, the sediment is resuspended in 5 c.e. of beef infusion 
broth, pH 7.4. A loopful of this mixture is streaked over the surface of four 
eosin methylene blue and two liver infusion blood agar plates. One cubic 
centimeter of the suspension is put into each of two flasks containing 100 c.e. 
of beef infusion broth, pH 7.4. Half of the cultures are incubated in the pres- 
ence of 10 per cent carbon dioxide. 

The cultures are examined daily, after the first forty-eight hours’ ineuba- 
tion. The colonies of Brucella resemble those of S. dysenteriae on the eosin 
methylene blue agar plates. These colonies are transferred to liver infusion 
blood agar slants. When there is sufficient growth, the organism is identified 
in the usual manner. 


After the first forty-eight hours’ incubation, the broth cultures are cen- 
trifuged, and the sediment is streaked over the surface of two liver infusion 
blood agar plates. Each of two flasks are inoculated with 1 ¢.c. of this sedi- 
ment, and incubated for forty-eight hours, at which time the procedure is 
repeated. The transplants are incubated under the same condition as the 
original cultures. Cultures of feces for Brucella should be kept for one week 
before they are reported as negative. 


Urine.—A fresh specimen of urine is centrifugalized at high speed for 
fifteen minutes. The supernatant fluid is discarded, and the sediment is used 
for culture. One-tenth cubie centimeter of the sediment is streaked over the 
surface of each of two liver infusion blood agar plates. One plate is incubated 
in the presence of 10 per cent carbon dioxide. When present, the organisms 
erow readily, producing typical colonies containing characteristic coceoid or 
bacillary forms. After forty-eight hours’ incubation, if typical colonies are 
not present, transplants are made to blood agar plates at two- to three-day 
intervals. The cultures are kept for ten days before they are reported as negative. 

Necropsy.—Cultures should be made as soon as possible after death. The 
surface of the liver, spleen, and kidneys is seared, and a small piece of tissue 
is removed with sterile scissors (a separate pair of scissors for each organ). 
If possible, axillary and mesentery lymph nodes are obtained. The small par- 
ticles of tissue are washed through a series of three Petri dishes containing 
sterile saline, and then passed through the flame to remove any surface con- 
taminants. The material is ground in a sterile mortar with sterile sand, to 
which are added 2 ¢.c. beef infusion broth. One-tenth cubie centimeter of this 
suspension is streaked over the surface of each of two liver infusion blood agar 
plates, and incubated in the usual manner. The lymph nodes are cultured as 
described previously. 

The cultures are examined daily and transplants are made at two- to three- 
day intervals after the first forty-eight hours’ incubation. These cultures are 
kept for two weeks before they are reported as negative for Brucella. Guinea 
pigs are inoculated and followed in the usual manner. 
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DISCUSSION 


The cultures should be examined daily, and transplants of broth cultures 
should be made to fresh broth at two- to three-day intervals. A Gram’s stain 
of the broth may not be very conclusive, unless the examiner is accustomed to 
looking at stained smears of the organism. When colonies on solid media first 
become visible to the naked eye, they appear as minute, transparent, colorless 
drops on the surface. Transplants should be made to fresh agar at two- to three- 
day intervals even though there is no visible growth. Brucella will not grow on 
dried agar, so, unless transplants are made to fresh, moist media, the colonies 
will not inerease in size and the organism will disappear. When trving to isolate 
this group of organisms, it is very important to recognize growth when it first 
appears and to be able to distinguish between organisms and artifacts in the 
stained smear. 

When organisms are present in small numbers, as in the blood of patients 
with the chronie form of brucellosis, and in lymph nodes, Brucella may be re- 
covered occasionally from guinea pigs when the cultures are negative. 


CONCLUSIONS 


The cultural methods for the isolation of Brucella from various parts of the 
body are described in detail. Especial emphasis is laid upon the necessity of 
recognizing microscopically the very young forms of Brucella, and upon the 
study of the cultures for several weeks, if necessary. Disregard of these two fae- 
tors may result in failure to demonstrate existing organisms. 
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A NEW OBJECTIVE CIRCULATION TIME TEST 
(FLUORESCEIN METHOD)* 







Davip B. FisHpack, M.D., PHILADELPHIA, Pa. 





NEW method for estimating the speed of the circulating blood has been 
done on rabbits and on people. To date, the only reliable simple methods 
for determining complete circulation time are subjective in nature. A sub- 
stance is injected into the antecubital vein of the arm, and the time is noted 
when the patient states that he tastes something bitter, burning, hot, ete., depend- 
ing upon the substance used. Various substances have been suggested for deter- 
mining the arm-to-tongue time. Decholin,' saecharin,? calcium gluconate,” 4 
and magnesium sulfate’ have been used. One must take into account inac- 
curacies in such a method. It cannot be used in small children, comatose 
people, or anesthetized patients. It would, therefore, be more accurate to have 
an objective method whereby a dye could be injected into the arm and the time 
noted when the dye appeared in the tongue, eye, ete. 

I decided to use a very fluorescent substance, because even in high dilutions 
the eolor could be noted by the use of an ultraviolet machine with a filter 
(Woods filter). The ultraviolet machine was a water-cooled mercury quartz 
lamp (Kromayer lamp). Young male white rabbits, weighing 6 to 10 pounds, 
were used. With the rabbit’s head projecting through an opening in a box, 
one assistant injected the fluorescent substance intravenously into the marginal 
vein of the ear, while another started the stop watch. Then the light switch 
was turned off, making the room completely dark. The light from the ultra- 
violet machine was directed toward one of the rabbit’s eyes, and the conjunctiva 
and iris were noted to have a purplish hue. Suddenly a yellow color appeared 
on the inner margins of the eyelids (conjunctiva), and bright yellow vertical 
lines spreading into tiny branches were noted in the iris. This occurred simul- 
taneously with a yellow color on the mucous membranes of the lips. There would 
thus be a sudden sharp end point to stop the stop watch. The time that elapsed 
between the rapid intravenous injection into the marginal vein of the ear, the 
passage of the substance through the right side of the heart, to the lungs, 
back to the left side of the heart, out through the aorta and to the periphery 
where it was best noted in the eye, was observed. 

In rabbits I used the following fluorescent substances: 1 per cent acridine 
orange, 1 per cent flavophosphine, 1 per cent phosphine, 0.5 per cent acriflavine, 
0.4 per cent indigo earmine, riboflavin, and 1, 5, and 10 per cent fluorescein. 





























RESULTS 






2 c.c. 1 per cent acridine orange—Usually faint yellow reaction, but ocea- 
sionally good yellow reaction. 






1 ec. 1 per cent flavophosphine—Poor yellow reaction. 






*This work was done at the Jewish Hospital, Philadelphia, with the aid of the Jewish Hos- 
pital Research Fund. 
Received for publication, December 16, 1940. 
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2 ee. 1 per cent flavophosphine—Good yellow reaction. 

2 e.c. 1 per cent phosphine—Fair yellow reaction. 

2 ¢.c. 0.5 per cent acriflavine—Good yellow reaction. 

2 ec. 0.4 per cent indigo carmine—No color reaction. 

2 «e. riboflavin—Very faint yellow reaction. 

2 c.c. 1 per cent fluorescein—Very good yellow reaction. 

1 ¢.c. 5 per cent fluorescein—Very good yellow reaction. 

1 c.c. 10 per cent fluorescein—Brilliant yellow reaction (best). 


Therefore, fluorescein gave the best color reaction, being the most intense 
yellow when noted in the eye. Since sodium fluorescein is more soluble than 
fluorescein, the former was used to make up a 10 per cent solution. Acriflavine 
appeared to be the next best. 

The circulation time test was done in over 70 instances, although the same 
rabbits were used on successive days or weeks. . The same rabbit could even 
be used about one hour after the test, since much of the dye would disappear 
from the eye in that time. The circulation time in rabbits averaged between 
five and six seconds. Occasionally, it would be as low as 4% seconds or as 
high as seven seconds. 

In rabbits, 2 ¢.c. of 5 per cent sodium fluorescein injected intravenously gave 
a slight yellow reaction in the inner margins of the eyelids at the end of eight 
seconds, using ordinary daylight and no ultraviolet machine. However, the end 
point was not sharp. Therefore, for this experiment it is advisable to have an 
ultraviolet machine, a filter suited for fluorescence, and a room that can be 
made dark by turning off the light switch. 

A 1 .c. tuberculin syringe and a No. 24 gauge needle were used in the rab- 
bits, since this was found to consume less than one-half second for intravenous 
injection. 

The 10 per cent sodium fluorescein solution in distilled water was auto- 
claved for fifteen minutes, a sample was checked for sterility and toxicity by 
inoculation into a rabbit, and then used for intravenous injection in human 
beings. The circulation time was then noted to be 11% seconds, 12 seconds, 
ete., in normal people. This was done in seven cases. There were no toxic 
reactions noted and no change in temperature, pulse rate, and respiration. 
A 5 @e. syringe and a No. 21 or 18 gauge needle were used in man, with 4 c.c. 
of 10 per cent sodium fluorescein injected intravenously. In several additional 
cases, 3 ¢.c. of 20 per cent sodium fluorescein was used intravenously and gave 
even a better color reaction. There were no untoward reactions. By pulling the 
lower eyelid down and directing the ultraviolet light toward the conjunctiva 
after the substance was injected intravenously, a sharp yellow end point could 
be noted. 

SUMMARY 


A new objective circulation time test is presented, and after using various 
fluorescent substances, it was found that in rabbits the following technique was 
best. Using a 1 ¢e. tuberculin syringe and a No. 24 gauge needle, 1 ¢.c. of 10 
per cent sodium fluorescein was injected into the marginal vein of the ear. The 
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stop watch was started, the light was switched off in the room, the ultraviolet 
light plus filter was directed toward the rabbit’s eye, and the stop watch was 
stopped immediately upon noting a brilliant yellow color in the iris of the eye. 
Simultaneously, the conjunctiva along the inner margin of the eyelids would 
become a brilliant yellow. 


The average circulation time in rabbits was five to six seconds. 
A similar test is being done in human beings, using 4 ¢.c. of 10 per cent 
sodium fluorescein or 3 ¢.c. of 20 per cent sodium fluorescein. 


I wish to thank Doctors Follweiler, S. Guttman, I. Wolman, and Miss Spear for their 
valuable assistance. 
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THE PHOTOMETRIC DETERMINATION OF SUGAR IN BIOLOGICAL 
FLUIDS BY FERRICYANIDE REDUCTION* 


ABRAHAM SAIFER AND FLORENCE VALENSTEIN, JAMAICA, Li. I., AND 
JAMES P. HuGHEs,t NEw York, N. Y. 


ITH the advent of photometry or ‘‘photoelectrie colorimetry’’ into bio- 

chemical analysis, numerous papers have been published on the photometric 
determination of sugar. Yet none of these methods has been so successful from 
the point of speed, precision, and reproducibility as to aid in supplanting the 
visual methods used at present. We feel that this paper meets such a need 
for the routine clinical analysis of sugar in biological fluids. 

Photometric methods for sugar are in the main adaptations of existing 
copper or ferricyanide methods. Of the copper methods, modifications of the 
original Folin-Wu! have been the most popular. This method has been investi- 
gated by Sanford, Sheard, and Osterberg,? and by Fiorentino and Giannettasio.* 4 
We have carefully investigated both the Folin-Wu and the Benedict® methods 
with a view to their possible adaptation to the photoelectric colorimeter. It was 
found impossible to obtain checks on runs performed from day to day, using 
the same set of reagents. Accurate results could be obtained only if a sufficient 
number of standards were run with each unknown, or set of unknowns, to allow 
for the plotting of a new calibration curve. An inherent advantage of ferri- 
eyanide methods is the greater stability of the reduction product, ferrocyanide, 
over the reduction products of the copper reagents. Therefore, photometric 
ferricyanide methods were then investigated. Hoffman® has described an adapta- 
tion of the ferricyanide fading method of Hawkins and Van Slyke.’ The method 
has been found to give good results which are reproducible from day to day. 
The disadvantages of the method are: (1) an additional quantitative measure- 
ment is required, i.e., the ferricyanide in addition to the filtrate; (2) the spread 
is small, being only 30 divisions for a difference of 200 mg. of glucose per 100 c.c.; 
(3) the method is least sensitive at low sugar values and the most serisitive at 
high values. 

The Folin-Malmros® ferricyanide colorimetric method has been found to be 
particularly suited for microsugar methods because of the intense blue colors 
obtained for small amounts of biological fluids. This method has been adapted 
for the photoelectric colorimeter by Jourdonais,® using the original procedure 

*From the Chemistry Division of the Department of Pathology, Queens General Hospital, 


Jamaica, L. I. 
7Present address: Chemistry Department, College of the City of New York, New York. 
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except for : a 1 longer paces time. This author finds that the pps produced « do 
not follow Beer’s law and give incomplete recoveries for added amounts of pure 
glucose. A special correction curve is required to obtain correct results. Marenzi 
and Villalonga’’ also have applied the Folin method to the photoelectric color- 
imeter. An advantage of their method is the substitution of lithium and am- 
monium tartrate in place of gum ghatti in the ferric iron reagent. The method, 
however, uses sodium cyanide in the alkaline reagent. (The undesirable effects 
of sodium cyanide will be noted later.) The method has also been investigated 
by Evelyn,'t who increases the range of readings by leaving out the sodium 
cyanide from the carbonate reagent and runs his calibration curve in the pres- 
ence of the tungstie acid solution used for the precipitation. The method still 
makes use of the ferric iron-gum ghatti reagent which gives variable blanks. 

A visual method recently described by Klendshoj and Hubbard** does not 
use sodium cyanide, and substitutes for the gum ghatti an emulsifying agent 
(Duponol) which gives negligible blanks, yet stabilizes the Prussian blue solu- 
tions over long periods of time. 

The last method, with several important modifications, has been adapted 
by us for purposes of photoelectric colorimetry. For routine sugar analyses the 
method has been found to give values that compare favorably in precision with 
the Hagedorn-Jensen' procedure and in speed of determination with the original 
Folin-Wu procedure. 

EXPERIMENTAL 


A. Reagents—(1) Ferricyanide reagent: 0.1 per cent of pure, crystalline, 
potassium ferricyanide (prepared free of ferrocyanide according to Folin as 
given by Peters and Van Slyke’) was dissolved in a 3 per cent solution of 
sodium carbonate. The appropriate amount of ferricyanide was weighed on an 
analytical balance, made up to volume in a volumetric flask with 3 per cent 
sodium carbonate solution, and allowed to stand in a dark closet for several days. 
Any precipitate formed was removed by filtering the solution into a glass- 
stoppered, amber reagent bottle before using. 

(2) Ferrie iron reagent: Into a liter beaker weigh 5 Gm. of ferric sulfate 
(Mallinckrodt—analytical grade) and dissolve with stirring in about 500 ml. 
of distilled water. (Some difficulty may be encountered in bringing the ferric 
salt into solution, but HEAT MUST NOT BE USED if reproducible results are 
desired with each fresh batch of the reagent prepared.) Add slowly 75 ml. 
of 85 per cent phosphoric acid (reagent grade), stirring constantly. <A pre- 
cipitate or cloud forms, which quickly dissolves with the further addition of the 
phosphoric acid. An absolutely water-clear solution should now be obtained 
which is diluted to 1 liter with distilled water. Now add 16 Gm. of ‘‘Duponol”’ 
P.C. (an emulsifying agent sold by E. I. Du Pont De Nemours and Co., Fine 
Chemicals Division, New York, N. Y.) in small amounts, stirring constantly until 
complete solution takes place. Remove all traces of turbidity by allowing the 
solution to stand in an incubator at 37° C. overnight. Add 5 ml. of concentrated 
sulfurie acid (reagent grade, sp. gr. 1.84) to repress the hydrolysis of the ferric 
salt. The solution is now ready for use and will remain clear almost indefinitely 
if kept at room temperature when not in use. 
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(3) Tungstie acid* solution for the preparation of the Folin-Wu filtrate: 
Solution A: 6 ml. of concentrated sulfuric acid (reagent grade, sp. gr. 1.84)— 
diluted to 2 liters with distilled water in a volumetric flask. Solution Bb: 
111 Gm. of sodium tungstate (Na,WO,.2H,O) are dissolved in a liter of solution. 

For use, 8 parts of solution A are mixed with 1 part of solution B. This 
should be prepared fresh at least once weekly. 

For whole blood, serum, or plasma: one part of whole blood, ete., is mixed 
with 9 parts of the tungstic acid mixture. Shake. Allow to stand until the mix- 
ture turns chocolate brown, and filter through a Whatman No. 1 or No. 2 filter 
paper. 

(4) Glueose standard solutions: (a) A solution of 100 mg. per 100 ce. 
of pure, dry, anhydrous Bureau of Standards glucose was prepared in 0.25 per 
cent benzoic acid solution. (b) A solution of glucose containing 2 mg. per 100 
¢.c. was prepared by dilution of standard (a) with 0.25 per cent benzoic acid. 
1 ml. is equivalent to 100 mg. of glucose per 100 ¢.e. (¢) A solution of glucose 
containing 5 mg. per 100 ¢.c. was prepared as in solution (b). 1 ml. is equivalent 
to 250 mg. of glucose per 100 ¢.e. (d) A solution containing 10 mg. per 100 e.e. 
was prepared as in (b). 1 ml. is equivalent to 500 mg. of glucose per 100 e.e. 


B. Selection of Color Filter.—The proper color filter was selected from 
spectrophotometric data, obtained over a range of glucose concentrations varying 
from 0 mg. to 400 mg. per 100 ¢.¢., by means of a Coleman double monochromator 
spectrophotometer. Careful study of these data showed that Beer’s law does not 
apply for any of the wave lengths studied. The most satisfactory transmission 
band was found to be in the neighborhood of 520 mp. Six millimeters of a 
Sextant Green filter—Corning No. 401 (470 to 580 mp transmission limits) were, 
therefore, used for all photometric determinations in this paper. 

C. Description of Instrument and Accessories.—The instrumentt used was 
essentially the same as that deseribed by Evelyn'® with several minor modifiea- 
tions so as to make it more suitable and convenient for the routine clinical 
analysis. 

The diameter of the tube holder was made smaller so that it would aeeommo- 
date ordinary pyrex test tubes (16 mm. by 150 mm.) instead of the larger soft 
glass tubes described by Evelyn. The tubes used in these determinations were 
carefully selected from large batches of pyrex tubes in the manner described by 
Evelyn’? and were accurately calibrated for 5 ml. and 10 ml. volumes of solution. 
The determinations were performed directly in the tubes, and the colors were 
developed and read in the instrument without transfers. 

The methods as described can be used without change with any standard 
photoelectric colorimeter now on the market that will accommodate a 10 ml. 
volume (or less) of solution. With minor adjustments in the volumes of the 
sample and the reagents used, the method is readily adaptable to any type of 
photoelectric instrument. For example, by using two and one-half times the 


*Routine determinations for urea nitrogen are performed in this laboratory by adding a 
concentrated urease solution to the whole blood previous to the protein precipitation. A tungstic 
acid solution stronger than usual is required to precipitate both the excess urease and the blood 
proteins in order to obtain water-clear filtrates. 

+The instrument was designed and built by Mr. Sidney X. Shore, Radio Engineer of Sta- 
tion WNYF, Fire Department of the City of New York. 
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quantities of sample and reagents given below, the procedure may be performed 
‘in regular Folin-Wu sugar tubes, with a final dilution to the 25 ml. mark. The 
eolor may then be read by means of transfer with photoelectric instruments 
which employ optical cells or ungraduated tubes. 

Procedure—(1) Preparation of the calibration curve: Two-tenths 
milliliter of a 1:4 dilution* of the tungstic acid mixture described above was 
pipetted into each of the pyrex photoelectric colorimeter tubes. Known amounts 
of the glucose standard solutions were then pipetted into the appropriate tubes 
using calibrated volumetric pipettes. One milliliter of the alkaline ferricyanide 
reagent was added with a 5 ml. serologic pipette to each tube. Distilled water 
was added to bring the total volume to about 4 ml. The tubes were heated in a 
boiling water bath for eight minutes, and then cooled in running water. Five 
milliliters of the ferric iron-Duponol reagent were then added and the contents 
were mixed. Distilled water was then added up to the 10 ml. calibration mark,t 
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Fig. 1.—Calibration curve for standard glucose solutions for the colorimetric ferricyanide 
method. Corning filter No. 401-6 mm. 

and the contents were mixed by inversion. The outside surface of the tubes was 
earefully washed and wiped dry with gauze or lens paper. The tubes were read 
in the instrument at various time intervals up to sixty minutes against a reagent 
blank set at 100 per cent transmission. The data for the thirty-minute interval 
were plotted on semi-logarithmie graph paper and are shown in Fig. 1. The 
reagent blank was constant and has a transmission of about 98 per cent against 
distilled water. 

A summation of the data obtained indicates: (a) The curve follows Beer’s 
law only between 100 mg. and 400 mg. per 100 ¢.c. of glucose with any degree of 
precision. Therefore, a calibration curve, or a table compiled from such a curve, 
is a necessity if accurate results are to be obtained. (b) Fluctuations obtained 
in the galvanometer readings for standard glucose solutions are greatest in 
values below 100 mg. per 100 ¢.c., and least in values of more than 100 mg. per 


*The reason for the 1:4 dilution of the tungstic acid mixture will be discussed later in the 
paper. 

tIf foaming occurs, a wire dipped into caprylic alcohol may be touched to the surface of 
the solution in order to facilitate dilution to the mark. 
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100 ce. (¢) Good results ean be obtained even for low sugar values if the read- 
ings are taken between thirty and forty minutes after the addition of the ferric 
iron reagent. (d) The checks obtained in the triplicate samples with the same 
olucose concentrations are excellent. 

Readings on all further determinations in this paper were, therefore, made 
between thirty and forty minutes, and the calibration curve (or a table compiled 
from such a curve) was used to obtain the correct glucose values. 

Analytical Determinations.—Hiller, Linder, and Van Slyke'™ have pointed 
out that the method of Hagedorn-Jensen can be applied to the determina- 
tion of sugar in Folin-Wu tungstie acid blood filtrates with good results. If 
tungstie acid filtrate is used in the Hagedorn-Jensen method (in place of the 
zine filtrate) from a theoretical point of view, the method should give results 
that are in perfect agreement with the colorimetric ferricyanide method we 
used. Both methods use a similar reducing reagent, i.e., ferricyanide in sodium 
carbonate solution, so that the reaction products formed in each of the two 
methods is the same. The only REAL difference between the two methods is 
that the Hagedorn-Jensen method determines the excess ferricyanide (which re- 
quires an additional quantitative measurement) by means of an iodometric 
titration using starch as the indicator, while our method determines the ferro- 
eyanide formed directly by means of the Prussian blue color using a photo- 
electric colorimeter. Fujita and Iwatake'® have found that the Hagedorn-Jensen 
method does not give strictly proportional reduction values over a wide range 
of glucose values, and for this reason they advocate the use of their own phos- 
phate buffer. To offset this difficulty, since the original Hagedorn-Jensen was 
used in these determinations, the colorimetric determinations were always run 
first. Aliquots of filtrate were then selected so that the Hagedorn-Jensen values 
would all fall within a very limited range. As an added precaution, a set of 
blanks and a set of standards were run with each series of Hagedorn-Jensen 
titrations. With these added precautions, the two methods were found to give 
strictly comparable results. 

(1) Whole blood determinations: Tungstie acid filtrate (1:10) of whole 
blood was prepared in the manner described under the preparation of the 
reagents. Two-tenths milliliter samples of the 1:10 filtrate or 2 ml. samples of 
1:100 filtrate (where more accurate results are desired) were pipetted into the 
appropriate colorimeter tubes, using calibrated volumetric pipettes. One milli- 
liter of the alkaline ferricyanide solution was then added, and the rest of the 
determination was carried out as given in the foregoing procedure. The tubes 
were read after standing for a thirty-minute interval. These determinations 
were run in triplicate for the purpose of comparison with the Hagedorn-Jensen 
procedure. A set of glucose standards was run with each set of unknowns. 
Recoveries were run on the whole blood samples by pooling many bloods together, 
so that a large quantity of blood was available. A sample of this pooled blood 
was taken off for analysis in the manner already described. An accurately 
weighed quantity of Bureau of Standards glucose was placed in a volumetric 
flask (100 ml.), the glucose was dissolved in the blood sample, and the solution 
was diluted to mark with the whole blood. Tungstie acid filtrates of this blood 
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were then prepared, and the sugar then present was determined. The difference 
between the two values obtained gave the recovery of pure glucose by this method. 
The values obtained by this method for whole blood, their comparison with 
the Hagedorn-Jensen (also run in triplicate), and the recoveries obtained by this 
method are given in Table I. 
TABLE I 
DETERMINATION OF SUGAR IN BIOLOGICAL FLUIDS 


(Every figure in table represents the average of three or more determinations.) 








HAGEDORN- GLUCOSE PHOTOMETRIC 


SAMPLE 
NO. 


PHOTOMETRIC 
METHOD 


JENSEN 
METHOD 


GLUCOSE 
ADDED 





CALCULATED FOUND 





MILLIGRAMS PER 100 C.Cc. 





Whole blood 
214 
75 
102 
85 
51 
120 
Plasma 
88 
49 
179 
70 
Serum 
56 
50 
50 
60 
Cerebrospinal 
fluid 
54 
128 
87 
64 
Urine 
1 (Normal) 0 
2 (Normal) 0 
(Normal) 0 
560 547 
1,250 1,220 




















(2) Plasma determinations: Run as for whole blood. See Table I for the 


results obtained. 

(3) Serum determinations: Run as for whole blood. See Table I for results 
obtained. 

(4) Spinal fluid determinations: Determinations were performed directly 
on the spinal fluid samples without protein precipitation. The samples were 
diluted (1:6) with 0.85 per cent sodium chloride for the Hagedorn-Jensen de- 
terminations, and then these samples were diluted (1:10) again (or a total 
dilution of 1:60) for the colorimetric determinations. 
amounts of material available, no recoveries were run. 


Because of the small 
For routine analysis, 
0.5 ml. of a 1:10 dilution of the original fluid may be used. The result obtained 
from the curve is then divided by 2.5 to obtain the correct glucose value. 


The results obtained in these runs and their comparison with the Hagedorn- 
Jensen method are given in Table I. 
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(5) Urine determinations: The samples were prepared in the manner de- 
scribed in Peters and Van Slyke,’ using Lloyd’s reagent. A rough quantitative 
test was performed on each urine, and the sample was diluted in such a manner 
as to give values between 0.1 mg. and 0.2 mg. of sugar for the Hagedorn-Jensen 
runs, and 0.01 mg. and 0.02 mg. of sugar for the colorimetric determinations. 
Recoveries were run in the same manner as described under whole blood, using 
normal (or sugar-free) urine. The blank consisted of 2.0 ml. of a 1:1,000 dilu- 
tion of this urine. 

The results obtained in these runs and their comparison with the Hagedorn- 
Jensen method are given in Table I. 


DISCUSSION 


A careful physicochemical study of the reducing action of glucose on ferri- 
eyanide has been carried out by Wood,”° using potentiometric measurements. 
We have investigated, by means of the photoelectric photometer, the effect of 
variations of concentrations of the reagents used in the above procedure (fol- 
lowing the criteria laid down by Wood). In general, with one important excep- 
tion (i.e., the use of sodium cyanide), our findings confirm those of Wood. 

The concentrations of glucose used in this method (0 mg. to 0.08 mg. glucose 
or 0 mg. to 400 mg. per 100 ¢.c.) were chosen for the following reasons: 


(a) A 0.2 ml. aliquot of a 1:10 Folin-Wu filtrate could be easily and ac- 
curately measured by means of calibrated mark to mark pipettes. 

(b) It is not desirable to take readings below 20 per cent transmission, since 
the instrument is relatively insensitive in that region; i.e., large changes of 
glucose concentration produce relatively small changes of the transmission read- 
ings. 


(ec) The emulsifying agent (Duponol) can hold only a limited amount of 
Prussian blue in solution over long periods of time (minimum forty-five 
minutes). Concentrations of glucose greater than 400 mg. per 100 ¢.c. cause 


‘‘eracking’’ or flocculation of the Prussian blue precipitate in relatively short 


periods of time. 

The amount of potassium ferricyanide used in this method has been found 
to be sufficient to take care of the reducing action between 0.10 mg. and 0.12 mg. 
of glucose, i.e., 500 mg. to 600 mg. per 100 ¢.c. However, determinations of 
fluids with sugar concentrations of more than 400 mg. per 100 ¢.c. should be 
repeated, using smaller aliquots of the sample. The effect of the benzoic acid 
used to preserve the sugar standards caused no noticeable reduction of the ferri- 
cyanide. In order to duplicate as closely as possible the conditions under which 
glucose is reduced in a blood filtrate, the average concentration of tungstie acid 
remaining in blood filtrate after precipitation of the proteins was determined 
eravimetrically.2:_ This quantity of tungstic acid was then added to the glucose 
standards. It was noted that the alkalinity of the ferricyanide affects the rate 
and amount of reduction considerably. Experimental results obtained showed 
that a ferricyanide reagent containing 3 Gm. of sodium carbonate per 100 ml. of 
ferricyanide solution (0.1 per cent) gave optimum results. Experimental runs 
made to find the minimum time of heating showed that at least five minutes was 
necessary for concentrations of sugar below 400 mg. per 100 cc. Therefore, a 
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heating time of eight minutes was selected to give a safe margin of time for 
the complete reduction of the ferricyanide by glucose. The use of sodium 
cyanide, as used in the original Folin reagent, was found to be undesirable, 
because it reduces the range of the method by one-half, and it also seriously 
affects the reproducibility of results for the reason that the amount of ferro- 
cyanide produced increases with the time of heating up to about forty-five 
minutes when it begins to level off. 

That precise and reliable results can be obtained by this method is shown 
by the analytical data given in this paper for the various biological fluids. 
Results obtained by the photometric method are in close agreement with those 
of the Hagedorn-Jensen method, and the recoveries obtained for added glucose 
are excellent. The method, as given here, has been used in this laboratory for 
routine clinical analysis for more than one year with uniformly excellent results. 
Blanks, and 100 mg. and 200 mg. per 100 ¢.c. standard glucose solutions have 
been run daily for that period, with an average error of about +2 per cent. In 
the course of performing these routine determinations and doing the analytical 
work of this paper, new batches of each reagent were made up at relatively fre- 
quent intervals. We were able to check constantly the points of our original 
calibration curve. . 

The method, in addition to being more precise, reliable, and economical of 
material than the old Folin-Wu procedure proved to be much faster for a large 
number of sugar determinations. The only quantitative measurement required 
is that of the 0.2 ml. of the 1:10 Folin-Wu filtrate. The sodium earbonate- 
ferricyanide solution is pipetted as one reagent, and all the succeeding opera- 
tions are performed in the individual pyrex tubes without any transfers. The 
colors developed are read in these same tubes at the rate of about five a minute. 

Some objections to the method may arise from the fact that: a long waiting 
time (thirty minutes) is required to allow for full color development before the 
colorimeter readings are taken. This would be of particular importance in those 
laboratories where only a few determinations are performed at one time, or in 
the case of an emergency determination. For emergency determinations, results 
of sufficient accuracy may be obtained by taking the readings at a ten or twenty 
minute-time interval, or if more accurate results are desired, additional ealibra- 
tion curves may be drawn for these time intervals. 

In agreement with Somogyi?” we have found that ferricyanide methods give 
sugar values that average about 20 mg. per 100 ¢.c. higher for tungstie acid 
filtrate than those obtained by the copper methods of Shaffer-Hartmann?*® or 
Benedict. These copper methods give ‘‘true sugar’’ values in that they are not 
affected by the nonglucose reducing substances present in the tungstie acid 
filtrate. 

We have confirmed the observations of Hoffman, and of Klendshoj and 
Hubbard, that the colorimetric ferricyanide method gives results which are in 
agreement with those obtained by the old Folin-Wu procedure. The normal 
values for sugar obtained by this method are practically the same as those given 
by the old Folin-Wu procedure, i.e., from 85 mg. to 115 mg. per 100 ¢.e. of blood 
sugar. 
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SUMMARY 


A photometric ferricyanide method is described for the rapid, precise de- 
termination of sugar in small amounts of biological fluids, e.g., 0.2 ml. of a (1:10) 
blood filtrate. Careful studies of the factors influencing the reduction of ferri- 
cyanide by glucose were made in order to determine optimum conditions and 
concentrations of reagents. Negligible and constant blanks were obtained by 
the substitution of ‘‘Duponol’’ for gum ghatti. Reproducible values for stand- 
ard solutions were obtained for day to day runs even when new reagents were 
used. The methods gave results for biological fluids that were in agreement 
with those obtained by the Hagedorn-Jensen procedure and gave excellent re- 
coveries of added glucose. 
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THE DETERMINATION OF BLOOD LIPIDS IN BLOOD DYSCRASIAS* 


Evans W. Prernokis, M.D., M. R. FREELAND, PH.D., AND IpA Kraus, Pu.D. 
Cuicaco, ILL. 





HE objects of this paper are to compare the values for total blood plasma 
lipids in blood dyscrasias obtained from the usual alcohol-ether extracts 
and from petroleum-ether extracts, and to study the nature of the nonlipid con- 
taminants in these extracts. 


Pernokis and Freeland’? reported elevated total lipid values obtained 
gravimetrically from aleohol-ether extracts in cases of blood dyscrasias. Their 
work was well in progress when Christensen? and almost simultaneously, Van 
Slyke and Folch,‘ reported that nonlipid contaminants were present in the 
aleohol-ether extracts and also, to a lesser degree, in the petroleum-ether extracts. 
They also clearly demonstrated that the bulk of these contaminants were urea 
and chlorides. 


We approached the problem in two ways which will be described in turn. 
The first method was to compare the total lipid values obtained from alcohol- 
ether extracts with those obtained from petroleum-ether extracts. 


Blood plasma was extracted with the usual aleohol-ether mixture. Aliquots 
of this extract were carefully evaporated to dryness and weighed. This value 
appears in Table I as ‘‘Total Lipids’’ under the heading ‘‘ Aleohol-Ether Ex- 
tract.’’ This aleohol-ether soluble residue was then extracted five times with 
5 ee. portions of petroleum-ether extract. The combined petroleum-ether ex- 
tract was then carefully evaporated to dryness and weighed. This value appears 
in Table I as ‘‘Total Lipids’’ under the heading ‘‘Petroleum-Ether Extract.’’ 


To obtain the values for ‘‘Total N as Urea’’ in Table IJ, aliquots of both the 
aleohol-ether and petroleum-ether extracts were subjected to micro-Kjeldahl 
analysis. The values obtained for total nitrogen were converted to their equiva- 
lents in terms of urea because urea is the form in which practically all of this 
nitrogen is present. The values for ‘‘Corrected Total Lipids’’ in Table I are 
the values obtained by subtracting the ‘‘urea’’ values from the ‘‘Total Lipids’’ 
values. 

A comparison of the values for ‘‘Corrected Total Lipids,’’ as shown in 
Table I, reveals that only from 46 to 72 per cent of the materials soluble in 
the aleohol-ether mixture from cases of myelogenous leucemia are soluble in 
petroleum-ether. 

The second method of approach to the problem was an attempt to determine 
the composition of the material, which is soluble in the aleohol-ether mixture but 
insoluble in pretroleum-ether extract. The procedure used was to use mixed 

















*The material for this paper was obtained at the Cook County Hospital, Chicago. The 
determinations were carried out in Laboratory C of Cook County Hospital and the Laboratories 
of the Presbyterian Hospital, Chicago. 
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aleohol-ether extracts from blood dyscrasias. The alcohol-ether mixture was 
carefully evaporated and the dry residue was weighed. The weight of this 
aleohol-ether soluble material was 0.1605 Gm. It was then extracted five times 
with 5 ¢@.e. portions of petroleum ether. The petroleum ether was carefully 
evaporated. The dry residue weighed 0.0733 Gm. This is only 45.7 per cent of 
the weight of the aleohol-ether soluble substances. The petroleum-ether in- 
soluble material (0.0872 Gm.) was dissolved in 100 ¢.c. of distilled water. This 
aqueous solution was used to determine chlorides as sodium chloride, urea, uric 
acid, creatinine, and total reducing sugars. The results are shown in Table II. 


TABLE I 








ALCOHOL-ETHER EXTRACT PETROLEUM-ETHER EXTRACT 








TOTAL N 

AS UREA 

PER 100 
C.c. 


TOTAL 
LIPIDS 
(GM.) 


DIAGNOSIS 


CORRECTED 
TOTAL 
LIPIDS 

PLASMA 


TOTAL 
LIPIDS 
(GM.) 


TOTAL N 

AS UREA 

PER 100 
C.C. 


CORRECTED 
TOTAL 
LIPIDS 

PLASMA 


% PE- 
TROLEUM 
ETHER 
SOLUBLE 





0.835 
0.653 
0.889 


68.6 
58.6 
71.9 


0.856 
0.680 
0.933 


0.021 
0.027 
0.044 


1.270 
1.153 
1.293 


0.053 
0.040 
0.058 


1.217 
1.113 
1.235 


1. Pernicious anemia 
. Pernicious anemia 

3. Acute mye- 
logenous leucemia 
. Chronic mye- 
logenous leucemia 
. Cholesterolemia 

3. Leucemia cutis 

. Lymphatic 
leucemia 

. Uremia 

. Lymphatic 
leucemia 

. Chronie mye- 
logenous leucemia 


1.400 0.048 1.352 0.666 0.043 0.623 46.0 


0.088 4.372 95.4 
0.034 0.766 57.7 
Accidentally lost nie 


49.4 
46.5 


4.733 
1.400 
1.466 


4.460 
0.800 


0.114 
0.072 
0.050 


4.588 
1.327 
1.416 


0.973 
0.607 


2.133 
1.353 


1.130 
0.633 


0.157 
0.026 


0.167 
0.050 


1.966 
1.303 


1.300 0.766 0.028 0.738 60.3 


0.077 223 


























TABLE II 








residue 
residue 
residue 
residue 


cent 
cent 
cent 
eent 


or 
or 
or 
or 


Sodium chloride 
Urie acid 
Creatinine 

Urea 

Reducing sugars 


Total accounted for 


53.00 mg. 
0.25 mg. 
0.42 mg. 

33.00 mg. 
0.00 mg. 


86.67 mg. 


60.8 per 
0.3 per 
0.5 per 

37.8 per 





of residue 
0.0872 Gm. 
0.0867 Gm. 
0.0005 Gm. 


or 99.4 per cent 
Amount insoluble in petroleum ether 
Amount recovered 


Amount unaceounted for 





The petroleum-ether insoluble contaminants consisted of 60.8 per cent of 
chlorides calculated as sodium chloride and 37.8 per cent of urea. These two 
contaminants accounted for 98.6 per cent of the total. Urie acid and creatinine 
accounted for 0.8 per cent, leaving 0.6 per cent unaccounted for. No reducing 
sugars were demonstrated to be present. 

The petroleum-ether soluble material (0.0733 Gm.) was redissolved in 
petroleum ether and washed five times with 5 ¢.c. portions of water. The 
petroleum-ether was carefully evaporated, and the residue was reweighed. The 
loss of weight was 0.0087 Gm. of material dissolved in the water. This represents 
a loss of 11.8 per cent of the total petroleum-ether soluble material. The com- 
plete nature of this material has not yet been determined, put some of it is urea 
and chlorides. The problem is being further investigated. 
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DISCUSSION 


The total corrected petroleum-ether soluble lipid values in two patients with 
pernicious anemia were 69 and 59 per cent of the values obtained for the alcohol- 
ether extract. In three patients with myelogenous leucemia, the total corrected 
petroleum-ether soluble lipid values ranged from 46 to 72 per cent of the values 
obtained for the aleohol-ether extract. The corrected petroleum-ether extraction 
values in three persons with lymphatic leucemia were 46 to 58 per cent of the 
aleohol-ether, values. In one patient with uremia the petroleum-ether soluble 
material showed 49 per cent of the value obtained with the alcohol-ether ex- 
traction. The most interesting results were obtained in one person with hyper- 
cholesterolemia which showed a very marked increase in the total lipids of the 
blood with the aleohol-ether extraction method, and continued to show 95 per 
cent of that value in the petroleum-ether extract. This patient showed a tre- 
mendous increase in the fatty acids of the blood, values being as high as 2.758 
Gm. Due to the unusual character of the lipids in this blood, the results were 
checked by three different chemists and found to agree. 


CONCLUSION 


Total lipid determinations done with the aleohol-ether extraction method 
show values which are much higher than the values obtained with the petroleum- 
ether extraction method. The values obtained with the petroleum-ether ex- 
traction varied from 46 to 95 per cent, with an average of 60.6 per cent of the 
total lipid values obtained with the aleohol-ether extraction. 

The petroleum-ether insoluble material extracted with the lipids in the 
aleohol-ether extraction was analyzed and showed to contain 61 per cent of 
sodium chloride, and 38 per cent of urea. The other 1 per cent was present in 
the form of uric acid and creatinine. No reducing sugars were found. 

Washing the petroleum-ether soluble material five times with distilled water 
showed a loss of 8 mg. of material by weight, which is 11.8 per cent of the total 
petroleum-ether soluble material. 

The one patient with hypercholesterolemia did not show a marked difference 
in lipid values with the two methods of extraction. 

On the basis of all the total lipid values given for normals, as done by the 
aleohol-ether extraction method by all the accepted authorities, our values for 
the blood dyserasias have been high. Our values in the above series with the 
petroleum-ether extracts average 60.6 per cent of the values obtained with the 
aleohol-ether extracts, and are higher than normal. 

It is obvious on the basis of the findings of Christensen, and Van Slyke and 
Folch, whose findings we now confirm, that a new standard of normal total blood 
lipid values must be determined. We are now investigating this question and 
we shall report our observations on it later. 
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MEDICAL ILLUSTRATION 


RUBBER CASTS OF MEDICAL SUBJECTS 


VIRGINIA WOODLAND, CAROLINE TOWSON, AND CARL DAME CLARKE, PH.D. 
BALTIMORE, Mp. 


AX formulas have been used for some time for casting lifelike subjects. 

Although they give a true representation of the subject, they are not as 
durable as might be desired. By substituting prevuleanized latex for the wax, 
a permanent cast may be obtained. Such rubber casts have many of the ad- 
vantages of the wax cast, with few of the disadvantages. Fig. 1A is a photo- 
eraph of a spleen chosen to illustrate this process. The subject is a poor one, 
since it was removed from a body that had been preserved for several months. 
However, it is adequate for this description. A fresh specimen would have 
been more desirable. 

Before starting the actual molding, a cardboard or glass box is made to 
hold the model. Glass was used for the box seen in Fig. 1B and serves to 
illustrate better the process. A small amount of plaster is poured into the 
center of the box. The specimen is placed in the plaster and vibrated to rid 
the surface of bubbles. By pounding several times on the table near the box, 
these bubbles will disappear, provided the plaster is in a liquid state. Addi- 
tional plaster is poured into the box and a brush is used to work the plaster 
up to the edge of the specimen (Fig. 10). This edge serves as the line of 
separation previously determined. 

After the plaster is set, it is removed from the box, and the spleen is then 
dislodged from the set plaster. The edges around the impression of the spleen 
are trimmed of loose plaster and particles that are likely to break off. This 
set plaster form constitutes the lower half of the mold. Registration grooves 
are then cut in each corner, as seen in Fig. 1D. These are necessary to insure 
a perfect fit of the upper and lower halves. The edges of the lower half are 
ereased with petroleum jelly so that it will separate readily from the upper 
half which is to be made, as shown in Fig. 1E. Care must be taken to prevent 
the petroleum jelly from getting on the surface of the plaster created by the 
spleen. If this happens, the surface ceases to absorb the water from the rubber 
which is to be poured later. The specimen is then replaced. 

The plaster is mixed and the upper half of the mold is made, as shown in 
Fig. 1F. The molding material is applied with a brush into the crevices on the 
surface of the spleen. The procedure previously described should be followed to 
remove any air bubbles that may be present. After the plaster has set, the 
mold is opened and the specimen is removed. There are now two halves of the 
mold. Before these are put together for the making of the rubber positive, 
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Fig. 1.—A, A preserved spleen. 
B, The spleen is placed in a glass box containing a small amount of plaster. 
C, The plaster is worked up to the edge of separation which has been determined 
previously, 
D, Registration notches are cut in the set plaster, 
7, Petroleum jelly is applied to the edge of the first half of the mold, 


F, The specimen is replaced and the plaster applied to form the second half of 
the mold. 
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Fig. 2. 


A, An opening is provided into which liquid rubber may be poured. 

B, The two halves of a mold are held together with wire or rubber bands. 

C, Liquid rubber is poured into the closed mold. After 
built up, the excess rubber is poured out. 

D, The rubber formed by the funnel-shaped opening is cut away, 

E, The specimen is colored to resemble a fresh spleen, 

F, The completed cast. 


sufficient thickness is 
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a funnel-shaped opening should be cut at the end that affords the best drainage, 
as-illustrated in Fig. 2A. The two halves are placed together and held securely 
with wire or large rubber bands (Fig. 2B). Such rubber bands ean be cut 
from an old inner tube and serve well for this purpose. The mold is then 
allowed to dry thoroughly. This usually takes several days; if gentle heat is 
applied, only a few hours are required to dry the mold. 

Liquid vuleanized latex, which has been mixed with a mineral filler such 
as zine oxide, is poured into the mold until it is filled completely (Fig. 2C). 
The mold is then allowed to set until the desired thickness is built up on the 
inside. As the dry plaster absorbs the water from the liquid rubber, more 
rubber is added to keep the mold filled at all times. When the cast has ob- 
tained the desired thickness, the excess rubber is poured out. This deposit is de- 
veloped as a crust next to the plaster mold. The thickness of the crust depends on 
the dryness of the plaster and the consistency of the rubber-filler mixture. 
For those persons familiar with casting in terra cotta with clay slips, it should 
be mentioned that the rubber cast is developed within the plaster mold in a 
similar manner. 

When the desired thickness of the rubber has been built up within the 
mold and the excess latex has been removed, the cast within the mold is al- 
lowed to dry overnight. Gentle heat speeds up this process and at the same 
time dries the plaster mold, thus making it more suitable for casting a second 
impression. The mold is then opened and the cast is removed. The part 
created by the funnel-shaped opening is cut away, as seen in Fig. 2D. Unless 
a nonmetallic water color, having a base reaction, is added to the liquid rubber 
before it is poured, the resultant cast will be cream colored. Any material 
having an acid reaction causes the rubber to coagulate and makes it unfit for 
use. Furthermore, rubber should not be mixed in bowls or containers made 
of copper or zine, since these metals destroy the elasticity of the rubber and 
prevent it from setting properly. After the cast has set within the mold, it is 
removed. Any trimming or correction of defects that may be necessary should 
be done with fine-pointed scissors, a razor blade, or a sharp knife that has been 
dipped into water. The water causes these instruments to cut the rubber with- 
out dragging or leaving any rough spots. Small defects are removed with 
sandpaper, and the east is given a coat of white shellac or lacquer to prepare 
it for coloring. 


The transparent oil colors used for photo tinting serve excellently for 
coloring such easts, as illustrated in Fig. 2K. After the color is dry, the cast 
is given a coat of dammar varnish to make it resemble more closely the wet 
fresh specimen. 


It is absolutely necessary that the color be dry before applying the varnish. 
Fig. 2F shows the completed rubber spleen. This may be compared with the 
original seen in Fig. 1A. 

The specimen can be mounted in various ways. A base may be attached 
to the specimen at the point of the funnel-shaped opening. A thin metal rod 
is generally forced through this opening and sealed within the cast. The other 
end of the rod is anchored through a wooden or east metal base. 
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The liquid vuleanized latex used for this purpose may be purchased from 
the General Latex and Chemical Co., Cambridge, Mass.; which firm sells the 
rubber already mixed with the filler. The latex may also be bought for 
mixing with any filler for specifie purposes. This company is not interested 
in small orders and refers the prospective buyer to one of its agents who sells 
the vuleanized latex or one of the mixtures under a trade name at higher prices. 
In gallon lots the price should not exceed fifty cents a pint. However, it is 
sold under various trade names for as much as three dollars a pint. The aver- 
age completed specimen would contain only three or four ounces of rubber. 
Ilowever, as much as two quarts may be necessary to fill the mold in order to 
get the four ounce deposit. The rubber which is poured from the mold may 
be used again. 

The technical process is slightly different with each specimen that pre- 
sents its own problems. For example, openings, air vents, and drainage vents 
must be placed at different points, according to the specimen that is being 
molded. Therefore, this description will overlap at points and be repeated. 

The heart is a more complicated subject. A fresh specimen is easier to 
work with and gives better results than the preserved specimen used in this 
ease. The wall to confine the plaster is made of cardboard (Fig. 3A). The 
plaster is poured into this space and worked up to the line of separation which 
has been determined previously. After the plaster has set and formed half of 
the mold, the specimen is removed (Fig. 3B). The edges are then trimmed 
and registration grooves are cut. This is done so that the other half of the 
mold, which is to be made, will fit perfectly with the first half. 


After the registration grooves are cut, the first half of the mold is greased 
with petroleum jelly (Fig. 3C) to make separation possible. Care must be 
taken to prevent the petroleum jelly from touching the area to be covered with 
rubber, since the jelly prevents absorption of the water from the rubber into 
the plaster. 


The specimen is then replaced in the mold, and the other half is made (Fig. 
3D) by applying the plaster-water mixture directly to the specimen, thus 
covering the specimen and the first half of the mold. 

In Fig. 3 are shown the two halves of the mold with the specimen in- 
eased. On one-half of the mold an area is outlined in pencil to form the en- 
tranee for a funnel through which the rubber is to be poured (Fig. 3F). 
Notice that this penciled area extends into two parts of the specimen, one at 
the base of the heart and the other at the cut section of the descending aorta. 
This allows the liquid rubber to drain from both parts of the specimen. The 
penciled area is cut out of the plaster to permit the insertion of the funnel 
seen in Fig. 4C. These areas also serve to drain the rubber from the mold in 
creating a hollow cast; therefore, they are cut into areas that are likely to 
form pockets. Pockets without openings will prevent the rubber from flowing 
out by gravity. 

The two halves of the mold are wired together or held together with large 
rubber bands cut from sections of old automobile inner tubes (Fig. 4B). After 
the mold is thoroughly dry, the liquid vulcanized latex is poured through the 
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opening (Fig. 4C’). The mold is then allowed to set until a sufficient thickness 
is -built up by the absorption of the water from the liquid rubber into the mold. 
If the plaster is thoroughly dry, this takes only a few minutes; if the mold is 
wet, it may take hours. After a cast of sufficient thickness has been formed, 
the excess rubber is poured out and the hollow specimen is allowed to set over- 
night to strengthen the rubber. Gentle heat hastens this process and has a 


coverup 


Making the first half of the mold. 
Cutting registration grooves. 
, Petroleum jelly applied as a separating medium. 
» Making the second half of the mold. 
7, The two halves of the mold with the specimen incased. 
, Marking the area to be cut away for pouring the rubber. 
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beneficial effect on both the mold and the cast. When the specimen is thor- 
oughly dry, the mold is opened and the cast is removed (Fig. 4D). This posi- 
tive impression will probably tear if the mold is opened too soon after the 
pouring. 

The rough edge formed by the seam in the mold is trimmed off with a razor 
blade and sharp knives (Fig. 4H), which, if dipped into water, glide through 





Fig. 4.—A, Cutting away the opening for pouring the rubber. 
B, Wiring the mold together. 
C, Pouring the rubber into the mold. 
D, Separating the two halves of the mold. 
EH, Trimming away the edge formed by the line of separation. 
F, Coloring the rubber cast. 





1988 THE JOURNAL OF LABORATORY AND CLINICAL MEDICINE 


easily. Any rough areas remainine may be sandpapered 
e can] can) , 


the rubber more 
smooth or worked smooth with emery wheels, wire brushes, and polishing de- 


vices, after which the specimen is given a coat of shellae. 
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A. 
Fig. 5.—4A, The actual preserved heart. B, The rubber cast of the same heart colored to resem- 
ble a fresh specimen. 

Coloring is then applied to simulate either a fresh or a preserved specimen 
(Fig. 4F). This is done with transparent oil paints or tempera colors. After 
completely drying, the specimen is given a coat of dammar varnish to create 
the glossy effect of a fresh specimen. It is then mounted. 

Fig. 5A is a photograph of the actual preserved specimen. Fig. 5B is the 
rubber cast of the specimen. The slight difference in tonal value is the result 
of applying more red tints to the rubber cast to obtain the appearance of a 
fresh specimen. 

REFERENCE 
1, Clarke, C. D.: Molding and Casting, Its Technique and Application, Baltimore, 1938, 
John D. Lueas Co. 
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SCURVY, Human Experimental, Lund, C. C., and Crandon, J. H. J. A. M. A. 116: 663, 1941. 


A vitamin C free diet produced scurvy in one of the authors at the end of five months, 
and certain symptoms of it were severe at six months. 

The ascorbic acid level of the blood plasma fell to zero in forty-two days and that of 
the white blood cells in one hundred and twenty-two days. 

A wound healed well after the patient had been three months on a scorbutie diet but 
not after six months. 

There is no correlation between vitamin C intake and plasma levels, and the incidence 
of postoperative atelectasis and pneumonia. 

Vitamin C deficiency may be a factor in failure of some human wounds to heal. 

A dietary history should be taken on all patients who come to major surgery and, if 
a long-continued marked deficiency of the intake of vitamin C is found, the patient should 
be given from 1 to 4 Gm. of ascorbic acid daily. 


AMEBA, Non-Pathogenic, Clinical Symptoms Associated With So-Called, Rothman, M. M., 
and Epstein, H. J. J. A.M. A. 116: 694, 1941. 


Stool specimens from 406 patients located in and about Philadelphia harbored one or 
more of the five forms of intestinal amoebas. The most prevalent was Endolimax nana; 
EK. coli was second. 

These organisms, includitig Diendamoeba fragilis, had a causal relationship to their 
symptoms to the extent of 44.1 per cent. 

The most common symptoms were constitutional; i.e., extreme tiredness and weakness. 
Of local nature were abdominal discomfort and diarrhea. 

When a coexisting disease is active, the results to be expected may be only partial; 
i.e., only those symptoms for which the amoeba is responsible will disappear. 

The response to carbarsone therapy is usually within three to five days. When no 
improvement is noted by the tenth day, one may be fairly certain that the symptoms were 
not due to the presence of the amoeba. 

From a clinical point of view, all forms of amoeba appear to have a pathogenic role. 
Furthermore, since they may represent a serious public health menace and problem, it is 
suggested that they should be accepted and treated as such until clinical evidence to the 
contrary can be proved. 


SULFANILAMIDES, Method for Obtaining Rapid Bacterial Growth in Cultures From 
Patients Under Treatment With, Janeway, C. A. J. A.M. A. 116: 941, 1941. 


The authors recommend the addition of para-aminobenzoic acid to a final concentra- 
tion of 5 mg. per hundred centimeters to all routine culture media. It will make cultures 
from patients under treatment with the sulfonamide drugs mean what they should—i.e., 
the presence or absence of viable organisms. By way of caution, it must be noted that the 
body fluids may frequently be sterilized by sulfonamide therapy and then later become 
positive again when the patient relapses. During the remission positive cultures could be 
obtained only from the local focus, and no amount of para-aminobenzoic acid would make 
the cultures of the body fluids positive. 
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PROTHROMBIN: Quick’s Test Simplified by the Use of a Stable Thromboplastin, Souter, 
A. W., and Kark, R. Am. J. M. Se. 200: 603, 1940. 


Brains were removed from freshly-killed rabbits, and the larger superficial blood ves- 
sels were stripped off after washing with water. The brains were then ground to a paste, 
spread thinly on a glass plate, and thoroughly dried in an oven at 37° C. The dried residue 
was scraped off the plate, and about 15 ¢.c. of saline extract were prepared by adding 30 
c.c. of 0.85 per cent sodium chloride solution to 3 Gm. of dried brain, mixing with a glass 
rod and incubating at 56°C. for fifteen minutes. On centrifuging the mixture at 2,000 
r.p.m. for five minutes, a somewhat opalescent supernatant fluid was obtained. About 2 ¢.c. 
of this extract were set aside for testing as a control, and the remainder was placed in 
small serum bottles, 1 ¢.c. in each. The contents of these bottles were then ‘‘lyophilized,’’ 
and at the completion of the process the evacuated bottles were set aside for storage at 
room temperature (about 20° C.). 

The portion of extract which was kept as a control was tested for thromboplastic 
activity by using to determine the Quick prothrombin times of a series of dilutions of nor- 
mal citrated plasma with prothrombin-free plasma prepared by the method of Kark and 
Lozner, so that the preparations contained 100, 80, 60, 40, 20, and 0 per cent prothrombin. 

The technique used in the determination of these prothrombin times was essentially 
that of Quick. One-tenth cubic centimeter of thromboplastin was pipetted into a tube 10 
by 75 mm., and the tube was placed in a constant temperature (37.8° C.) water bath. After 
a few minutes 0.1 ¢.c. of plasma was added, and immediately thereafter 0.1 ¢.c. of 0.277 
per cent solution of calcium chloride. A stopwatch was started at the moment of delivery 
of the calcium chloride solution from the pipette. The tube was agitated gently in the 
bath for fifteen seconds and then rocked while held in the air until the contents ceased to- 
flow freely. At this point the watch was stopped and the time was taken. 

Bottles containing the dry, powdered, ‘‘lyophilized’’ material were opened at inter- 
vals of one, two, three, four, and ten weeks after ‘‘lyophilization,’’ and the contents were 


restored to their original volume by the addition of distilled water, when a somewhat 
opalescent solution was readily obtained. The thromboplastic activity was then deter- 
mined on each occasion by testing against plasmas containing various percentages of pro- 
thrombin. At the same time the results obtained were compared with those given by an 
extract freshly made up from the original dried rabbit brain substance stored in the icebox 
at 5° C. The figures for these results are shown in Table I. 


TABLE I 


QUICK PROTHROMBIN TIME OF MIXTURES OF NORMAL AND PROTHROMBIN-FREE PLASMAS, 
USING FRESHLY PREPARED AND LYOPHILIZED THROMBOPLASTINS 








Quick prothrombin times of 
Time in weeks after mixtures of normal plasma and 
lyophilization of throm- prothrombin-free plasma 
boplastin at which (seconds) 
Quick prothrombin Percentage of normal plasma in 
times were observed mixture 
100 =80 60 40 20 0 


Fresh thromboplastin extract for Control 21 26 40 No elot 
lyophilization 





‘‘Lyophilized’’ thromboplastin = - g 2 No clot 
Freshly prepared thromboplastin 2 2 : No clot 


‘*Lyophilized’’ thromboplastin 2 No clot 
Freshly prepared thromboplastin 2 : é No clot 


‘‘Lyophilized’’ thromboplastin No clot 
Freshly prepared thromboplastin : 5 No clot 


‘*Lyophilized’’ thromboplastin No clot 
Freshly prepared thromboplastin : No clot 


‘*Lyophilized’’ thromboplastin ; No clot 
Freshly prepared thromboplastin No clot 
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STREPTOCOCCUS, Convalescent Serums (Scarlatinal), Platou, E. S., Dwan, P. F., and 
Hoyt, R. E. J. A.M. A. 116: 11, 1941. 


The clinical and experimental evidence presented suggests the following points: 

1. Erythrogenic toxin, produced in varying amounts by any of Griffith’s thirty types 
of hemolytic streptococci, is important in the pathogenesis of scarlet fever and other strep- 
tococcic infections, and its prompt neutralization is desirable. 

2. Other toxic products of the hemolytic streptococcus, such as leukocidin, fibrinolysin, 
and spreading and invasive factors, have received inadequate consideration. 

3. The ideal antiserum for treatment of infections due to group A hemolytic strep- 
tococci (including scarlet fever) is one which is rich in both group-specific and type-specific 
antibodies and which is homologous. 

4. Though commercial scarlet fever antitoxin has merit as a neutralizing agent against 
erythrogenic toxin, it lacks any antibacterial or anti-invasive properties. 

5. Pooled convalescent scarlet fever serum in large doses confers considerable anti- 
toxic immunity and in addition an effective antibacterial immunity. 

6. Heterologous serum (horse) may cause reactions which can predispose to bacterial 
spread. 

7. Attempts to increase the antitoxic titers of human convalescent donors have been 
unsuccessful. 

8. Hyperimmunization of convalescent donors with streptococcus vaccines did not result 
in increased antibacterial activity under the conditions of the authors’ experiment. 

9. Pooling human sera according to antibody activity and type and administration of 
this product intravenously offer an immunologically sound basis for the serum treatment of 
group A streptococcus infections. 


TISSUE: A Rapid Method of Staining Fat in Frozen Sections With Osmic Acid, 
Krajian, A. Arch. Path. 30: 766, 1940. 


1, Fix tissue in a 10 per cent solution of formaldehyde for twenty-four hours. 

2. Cut frozen sections 10 microns thick. 

3. Bring to a boil a 1 per cent aqueous solution of osmic acid in a pyrex test tube 
and pour the solution into a small Stender dish. 

4, Place the section in the hot osmie acid solution and keep it in a paraffin oven 
at 60° C. for five minutes. 

5. Wash in a basin of tap water. 

6. Counterstain in 1 per cent aqueous eosin or phloxin for one minute. 

7. Wash rapidly in tap water. 

8. Transfer the section to a slide and let drain off. 

9. Place 3 large drops of glycerin jelly (previously melted in a paraffin oven or a 
water bath) and cover with a cover slip. 

Result: The fat globules are black or gray black; the background is red. 

For emergency examination, bring a 10 per cent solution of formaldehyde to boil in 
a pyrex test tube (60 ¢.c. capacity); drop a thin piece of biopsy or autopsy material into it, 
and place the specimen in a hot oven (60° to 65° C.) for ten minutes. Cut thin frozen sections 
and stain by the method described. 

It is not necessary to discard the used osmic acid solution. Pour it back into the 
stock bottle and use it over and over. 


TISSUE, Combined Stain for Fat and Elastic, French, C. Arch. Path. 30: 12438, 1940. 
Method of Embedding 


1. Fix tissues in solution of formaldehyde for twenty-four hours or longer. 

2. Wash in running water for five hours. 

3. Place in a 5 per cent aqueous solution of gelatin (Knox) at 37° C. for twelve to 
twenty-four hours. 
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4, Place in 10 per cent aqueous solution of gelatin at 37° C. for six to twelve hours. 

5. Embed in 10 per cent gelatin. Harden in icebox for two to four hours. 

6. Before cutting, place individual blocks in solution of formaldehyde for twelve to 
twenty-four hours (either blocks or sections may be preserved indefinitely in solution of 
formaldehyde). 

7. Cut seetions on freezing microtome at 10 microns. 

8. Before staining, place sections in formaldehyde for twelve to twenty-four hours. 


Method of Staining 


1. Rinse section well in distilled water. 
2. Dip several times into 70 per cent alcohol. 
3. Place in fat and elastic tissue stain, warmed to not more than 45° C. for fifteen 
minutes. 
Formula for stain: 
Weigert’s elastic tissue stain (ripened) 
Distilled water 
Scarlet red, saturated solution in equal parts of 
acetone and 70 per cent alcohol 


. Rinse in 70 per cent alcohol. 
. Rinse in distilled water. 
j. Place in Delafield’s (or other) hematoxylin for one to two minutes, 
. Rinse in distilled water. 
. Differentiate in 0.5 per cent acid alcohol if desired. 
. Immerse in weak ammonia until the section becomes blue. 
10. Rinse in distilled water. 
11. Transfer to a slide, drain, and mount in glythrogel. (If desired, 1 per cent 
aqueous vert lumiere may be used as a counterstain after the hematoxylin, followed by mild 
decolorization in 60 per cent alcohol.) 


DEXTROSE TOLERANCE, Oral and Intravenous, in Cases of Acute (Catarrhal) Jaundice, 
Pachman, D. J. Am. J. Dis. Child. 60: 1277, 1940. 


The tolerance to dextrose (orally and intravenously administered), the icteric index, 
and the bilirubin content of the blood were determined serially in 12 children with catar- 
rhal jaundice. 

The icteric index closely paralleled the serum bilirubin content of the blood. 

Total cholesterol values were normal or below normal in all but 3 patients. The 
percentage of esters was decreased in 75 per cent of the children. 

No correlation was found between the degree of icterus and the type of dextrose 
tolerance curve obtained. 

Decreased tolerance to orally administered dextrose was frequently found when the 
response to the previous intravenous test had been normal. 

When the intravenous test showed a decrease in tolerance, the tolerance to orally 
administered dextrose was also decreased. 

Improvement of a previously decreased tolerance to dextrose (orally or intravenously 
administered) usually accompanied clinical improvement and a decrease in the degree of 
icterus. 
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with specific allergens in hay fever, 1586 

Complex, author publisher printer, 918 (B. 


Rev. ) 
Can ee as substitute for glass, 
7 


Congenital absence of spleen, 772 
Congestive heart failure, 1893 
chronic, influence of, on cardiac hyper- 
trophy, 1239 
Constant injection apparatus, 1647 
rate injections, apparatus for, 383 
Copper and iron on hemoglobin regeneration, 
effect of, 832 
metabolism of, 734 
Coronary occlusion, insulin allergy simulating, 
1090 
influence of, on cardiac hyper- 
trophy, 1239 
thrombosis, 1895 
Correspondence, Seidell, A., 596 
Steele, Jack G., 596 | 
Weisman, ‘Abner De VE 
Corynebacteria, virulence of, diagnostic method 
for testing, 553 
Cotton-plug wrapping machine for _ bacterio- 
ogic culture tubes and _ bottles, 


sclerosis, 


1040 
Cover slips, practical substitute for, 1397 
(Abst. ) 


Cozymase, recovery of, 33 
Crayon sauce technique for medical illustra- 
tion, 1687 
Creatine compounds, 200 
conversion of creatinine 
urine, 1673 
excretion, 990 
of blood, microdetermination of, 874 


into, in normal 








2005 


Creatinine, conversion of, into creatine in 
normal urine, 1673 
excretion, 990 
of blood, microdetermination of, 874 
Cross agglutination methods, 557 
Crystallization, sodium chloride, by 
spinal fluid, 483 
bacteriologic, of bone 
typhoid fever, 1024 
media, apparatus for titrating, 1375 
medium, developing egg as, 242 
tubes and bottles, bacteriologic, cotton-plug 
wrapping machine for, 1040 
bacterial, pH and oxidation-reduc- 
tion potential of, 1513 
blood, arterial and venous, 382 
Cutaneous carcinoma, 591 (Abst.) 
hypersensitivity to iodine, 302 
“venostasis’ bleeding time technique, 1812 
Cystine content of hydrolysates of blood sera 
in experimental pneumonia in 
dogs, 1635 


cerebro- 


Culture, marrow in 


Cultures, 


D 


Darkfield, new technic for, 751 (Abst.) 

Dehydrating agent, isopropyl alcohol as, 1788 

Dental — bacteriemia in patients with, 
01 

sulfocyanate, 


Depressor effect of potassium 
658 


Dermatologic therapy, some recent advances 
in, 1403 
Desoxycorticosterone acetate on hypochlor- 
emia in pneumonia, effect of, 1642 
Developing egg as culture medium, 242 
Dextrose tolerance, tests of newborn, 436 
(Abst. ) 
yeast extract medium for isolation of fungi 
from sputum, 1195 
Diabetes — cerebrospinal fluid in, 1235 
st.) 
mellitus, 36 
clinical, and hyperinsulinism, 440 (B. 
Rev.) 
renal threshold for glucose in, 750 (Abst.) 
Diabetic individuals, influence of glycerol on 
glycemia, 526 
simplified, 1237 (B. Rev.) 
method for testing virulence of 
Corynebacteria, 553 
value of Takata-Ara reaction 
spinal fluid, 1079 
Diaphane, use of, for mounting Giemsa type 
preparations, 869 
Diazobenzenesulfonic acid, determination of 
bilirubin in urine with, 423 
Diazotization of bilirubin in chloroform, 1206 
Diet, effect of, on arterial and venous glucose 
tolerance curves in rheumatoid 
arthritis, 675 
in etiology and treatment of spontaneous 
hypoglycemia, 828 
Diffractometer, measurement of red blood cell 
diameter by, 696 
Digitalis, intravenous administration of mag- 
nesium sulfate with, 1116 
anenaniiens pathologic lesions produced by, 
565 


manual, 
Diagnostic 


in cerebro- 


Directory of medical specialists, 918 (B. 
Rev.) 

Disease, dental, bacteriemia in patients with, 
801 


Paget’s hyperphosphatasemia of, 1333 

Raynaud’s, capillary studies in, 1729 

Simmonds’ chromophobe pituitary adenoma 
with, 1289 

treatment of, preserved blood 


Weil's, in icaath, 750 (Abst.) 
Diseases, allergic, hibtnenine treatment of, 802 
fungous, 256 
infectious, chemistry of, 1500, 1635 
neoplastic, 755 (B. Rev.) 
Dissecting and operating table, 1197 
Distillation of nitrogen, 1843 
Distilling apparatus, 399 
dust trap, 700 
Diuresis, 211 
Diuretics’and laxatives, 135 


“banks’’ in, 
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Dogs, blood of, biochemical studies of, 996 
experimental pneumonia in, polarographic 
study of blood sera in, 1500 
insufflation anes hesia in, intubation tubes 
for, 854 
Doses of radioactive phosphorus in rodents, 
distribution of, 1014 
Drug addicts, falciparum malaria of, labora- 
tory studies in, 1034 
Drugs and vitamins with ‘cell catalysts, inter- 
action of, 20 
“Dry ice,’’ freezing of tissues with, 1799 
Dust, lead, effect of vitamin C on workers 
exposed to, 1478 
trap, distilling, 700 
Dye, Evans blue, measurement of cell volume 
of blood by, 1829 
osteotropic, in modified line test for 
vitamin D, 714 
Dyscrasias, blood, blood lipids in, 1978 
Dystrophia myotonica, studies in, 990, 1506 


Dyes, 


E 


Ear vein of rabbit, aid in injection of, 1956 
Edematous pancreatitis, acute, 1901 
Editorial, clinical chemistry, 441 
We celebrate our silver anniversary, 1 
Ezg albumen, development of sensitivity to, 
in guinea pig, 1603 
developing, as culture medium, 
oil, effect of, on tubercle 
(Abst. ) 
Electric shock, effects of, on blood pyruvate, 
lactate, and glucose, 1928 
Electrocardiographic changes following intra- 
venous administration of magne- 
sium sulfate, 1116 
Electrocardiography, 595 (B. Rev.) 
Electrodes, glass, buffers and indicators with 
or without, 568 
ocular and intranasal, techniques for ob- 
taining electroencephalograms us- 
ing, 1659 
Electroencephalograms, techniques for obtain- 
ing, 1659 . 
Electrophoresis of allergens, 181 
of antibodies in allergy, 180 
with special reference to serum and aller- 
gens, 174 
Embalming fluids, 1077 (B. Rev.) 

Emulsion, cholesterol, preparation of, 1679 
Endocarditis, acute, due to anaerobic pneu- 
mococcus, 307 

Ondocrinologic therapy, 1409 
Englishman’s food, 1238 (B. Rev.) 
Eosinophilia following liver therapy, 
ment of, 457 
newer methods of investigation and 
treatment, 232 
Epileptic patients on bromide therapy, iodine 
absorption by serum of, 836 
Epinephrine injected into pericardial sac, 297 
output from adrenal glands in experimental 
hyperthyroidism, 981 
secretion from adrenal glands in parathyroid 
activity, 1084 
Ergograph for student use, 857 
Ergometer, manually operated, 1357 
Ixrythrocyte morphology in hemolytic anemia, 
1235 (Abst.) 
resistance, microfragility test for measuring, 
703 
response to treatment of pernicious anemia, 
235 (Abst.) 
Erythrocytes, decreased fragility of, interfer- 
ing with leucocyte count, 1953 
Eserine (physostigmine) and prostigmine, 24 
Essential hypertension, 916 (Abst.) 
left ventricular failure due to, 1891 
Essentials of applied medical laboratory tech- 
nic, 1077 (B. Rev.) 
Ester-hydrolyzing activity of central nervous 
system, 1017 
Estrogens, continuous extractor for, 581 
Evans blue dye method, measurement of cell 
volume of blood by, 1829 
Evelyn colorimeter, determination of phenol 
red with, 732 
Experimental and clinical phenomena, auto- 
nomic nervous system in relation 


242 
bacilli, 1073 


develop- 


epilepsy, 


to, 4 
hypertension, renal aspects of, 1713 
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Experimental—Cont’d 
lesions in kidneys of rabbits, 950 
poliomyelitis, 755 (B. Rev.) 
thrombocytopenic purpura in guinea pig, 648 
Exposure to benzol, disturbances in blood fol- 
lowing, 957 
Extracellular fluid volume, measurement of, 
with thiocyanate and body fluid 
analyses, 1383 
Extraction of urinary androgens, 881 
Extractives, meat, in studies of gastric func- 
tion, 823 
Extractor for estrogens and androgens, 581 
Extremities, apparatus to record movement 
of, 1344 
in chronic arthritis, arterial circula- 
tion of, 974 


lower, 


F 


Failure of left ventricle, 1891 
Falciparum malaria of drug addicts, 

tory studies in, 1034 
drop principle, determining ° ¢iee 

gravity of body fluids by, 56 
technique, determination of whole aioe 

specific gravity by, 1681 

Familial nonreaginic food allergy, 1878 

as predisposing cause of common cold, 


labora- 


Falling 


757 

Fat cell, role of, 90 

Feces, isolation of paratyphoid, dysentery, and 

typhoid from, 592 (Abst.) 

Ferment investigation, methods of, 1557 (B. 

Rev.) 

Ferricyanide reduction, photometric determina- 
tion of sugar in biological fluids 
by, 1969 

inhibitory effect of, on anaphylactic 
phenomena, 125 

Fibrinogen in healthy individuals, 1838 

Fixing a spinal cord in one piece, 


Fever, 


Fluids, embalming, 1077 
tissue, in diuresis, 211 
Fluorescein method, 1966 
Flying, high altitude, medical problems, 263 

Follicular lymphoblastoma, 1395 (Abst.) 
Food allergy, familial nonreaginic, 1878 
as predisposing cause of common cold, 
57 
Englishman’s, 1238 (B. Rev.) 
Formol-gel reaction, 1211 


(B. Rev.) 


Foundations of short wave therapy, 1400 (B. 
Rev. ) 
Fragility of erythrocytes, decreased, interfer- 


ing with leucocyte count, 1953 
of mammalian and avian erythrocytes, 711 
Francis test, 1555 (Abst.) 
Freezing of tissues with ‘‘dry ice” for micro- 
tome sectioning of entire brain, 
1799 
Fundamentals of internal medicine, 439 (B. 
Rev.) 
Fungi and fungous diseases, 256 
in respiratory allergy, importance of, 1593 
isolation of, from sputum, 1195 
Fungous diseases, 256 
Fungus infections, 246 


G 


Gas analysis, blood for, anaerobic drawing and 
sampling of, 1685 
Gastric function, meat extractives in, 823 
juice, composition of, variations in, 682 
influence of protein on acidity and pepsin, 
9 


682 
Gastroduodenal ulceration, treatment of, 506 
Gastroenterology, use of simultaneous aspira- 
tors in, 1184 
Gastrointestinal lesions, phenolphthalein test 
for, 687 
Germicides, 136 
Giardia infections, 
1465 
Giemsa type preparations, use of diaphane 
for mounting, 869 
Girls, healthy, blood sedimentation rate, 987 
Gland, “a influence of, on blood sugar, 
9 


specific chemotherapy of, 
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Glass capsule manometer for recording blood 
pressure, 1520 
composition tubes as substitute for, 1957 
electrode, precision, standardization of meas- 


urements with, at various tem- 
peratures, 892 
syringe type, for measurement of blood 
H, 4 
electrodes, buffers and indicators with or 
without, 568 
Glassware, cleaning mixture for, 1797 
Globulin in healthy individuals, 1838 
serum, in hyperglobulinemia, 1211 
Glomerulonephritis, acute, capacity of kidney 
to concentrate urine in, 1160 
ammonium, behavior of, in ani- 
mals and man, 1574 
Gluconic acid and ammonium gluconate in 
animals and man, 1574 
Glucose, effects of insulin, metrazol, and elec- 
tric shock on, 1928 
renal threshold for, 750 (Abst.) 
tolerance, 593 (Abst.) 
alteration of, by changes of diet, 360 
curves in rheumatoid arthritis, effect of 
diet on, 675 
effect of large doses of insulin on, 1073 
Abst. ) 
tests, results of, 1506 
Glycemia, influence of glycerol on, 526 
Glycerol, influence of, on glycemia, 526 
Gold colloid in treatment of rheumatoid ar- 
thritis, 918 
colloidal, 592 (Abst.) 
excretion of, following administration of 
gold sodium thiomalate in rheu- 
matoid arthritis, 1750 
salts, toxic reactions with, in treatment of 
rheumatoid arthritis, 1629 
thiomalate, effect of, on serum in 
patients with rheumatoid arthritis, 
1274 
in rheumatoid arthritis, excretion of 
gold following administration of, 
1750 
Gonococcus complement fixation test, 391 
Gonorrhea, bacteriologic diagnosis in, of male, 
4 


Gluconate, 


sodium 


643 
culture method in diagnosis of, 436 (Abst.) 
Gram stain, modification of, 1518 
qram-positive organisms, method of staining, 
in frozen sections, 1076 (Abst.) 
Granulocytopenia, primary splenic, 96 
Granuloma, systemic reticulo- endothelial, 1398 
Abst.) 
and nonvenereal, of vulva, 434 
(Abst. ) 
Guanidine-like substances in blood, 530 
Guinea pig complement, surface tension meas- 
urements and hemolytic activity 
of, comparison of, 1599 
for virulence testing, use of, 863 
sensitivity to egg albumen and ragweed 
pollen extracts in, development of, 
3 


venereal 


thrombocytopenic purpura in, 648 
pigs, blood cells of, study of, 1364 
thyreoactivator-treated, oxygen consump- 
tion of, apparatus for studying, 
1521 
Gum acacia, effects of, on liver, 330 
leucocytes in blood containing, method for 
counting, 1664 


H 


Hamdi’s preserving solution, 915 (Abst.) 
Hanging-drop technique, 557 
Hay fever, specific allergens in, complement 
fixation with, 1586 
Heart failure cells, hemosiderin pigment in, 
staining method for, 700 
chemical changes in, 207 
chronic congestive, influence of, on cardiac 
hypertrophy, 1239 
congestive, 1893 
human, chemical observations on, 199 
Height, hypertension in relation to, 930 
Hematocrit tube cleaner, 393 
filling pipette, 1348 
Hematologic studies of blood and stroma in 
— and beef embryo, 
92 
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Hematology, principles of, 440 (B. Rev.) 
Hematopoietic, familial, disorder in Italians, 


438 (Abst.) 

Hematuria, diagnostic value of occult, 435 
(Abst. ) 

Hemoconcentration, 120, 1934 


Hemoglobin, determination of, 397 
collecting small blood samples for, 395 
estimation with undiluted reduced blood, 


microdetermination of, 1074 (Abst.) 
ae effect of copper and iron on, 
2 
response to varying dosages of iron, com- 
parison of, 1482 
mnie photoelectric, observations 
with 
Hemoglobinuria, paroxy smal nocturnal, with 
hemolytic anemia, 1434 
Hemolytic activity of guinea pig complement, 
1599 


anemia, 65, 1235 (Abst.) 
paroxysmal nocturnal 
with, 1434 
Hemorrhage, plasma volume and plasma pro- 
tein concentration after, 1144 
Hemorrhagic diseases, blood clotting anoma- 
lies in, 52 
Hemorrhoids and their treatment, 
Rev.) 
Hemosiderin pigment in heart-failure 
staining method for, 700 
Heparin, 1559 
Hepatic disease, 915 (Abst.) 
Hepatitis, toxic, due to sulfanilamide, 785 
High altitude flying, medical problems of, 263 
Hinton test for syphilis, 637 
Hippuric acid in urine, determination of, 729 
liver —— test, intravenous method, 
' 13830 
Histaminase, effect of, on Shwartzman phe- 
nomenon, 1432 
treatment of allergic disorders with, 110 
Histamine, 26 
therapy in allergy, 499 
treatment of allergic diseases, 802 
disorders with, 110 
Histologic grading, macronucleolus and nu- 
cleonucleolar of cancer to, 


6 


hemoglobinuria 


1400 (B. 


cells, 


ratio 


Histological technic, 1401 (B. Rev.) 
Histology, pathological, 1078 (B. Rev.) 
Histopathologic changes in myelinated nerve 
fibers following artificially induced 
hyperpyrexia, 1295 
study, critical, 443 
Histopathology of peripheral and central nerv- 
ous systems, 1078 (B. Rev.) 
Histoplasmosis, systemic, 260 
Hormone factors, 217 
Horsley-Clarke’s stereotaxic instrument, stand 
for aseptic operations with, 1657 
Human births, multiple, 1238 (B. Rev.) 
blood, coenzymes I and II, 31 
heart, chemical observations on, 199 
skin, light reflection rom, photographic 
aspect of, 18 
Hydatidiform mole, Bos 3 of, 754 (Abst.) 
Hydrolysates of blood sera, cystine content of, 
1635 
urinary porphyrin before and 
after, 1676 
Hyperglobulinemia, serum globulin in, 1211 
Hyperinsulinism, clinical diabetes mellitus 
and, 440 (B. Rev.) ; 
Hyperparathyroidism, 1087 
Hyperphosphatasemia of Paget’s disease, 1333 
Hyperpyrexia, artificially induced, histopatho- 
logic changes in myelinated nerve 
fibers following, 1295 
Hypersensitivity, cutaneous, to iodine, 302 
Hypertension and the surgical kidney, 1707 
Abst.) 
arterial, 344 
effect of nephrectomy upon, 916 (Abst.) 
essential, left ventricular failure due to, 
1 


Hydrolysis, 


evidence for, 1241 

— and clinical, renal aspects of, 
713 

in relation to height, 930 

orthostatic, 1398 (Abst.) 

variation with body build and obesity, 930 
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myxedematous 


Hyperthyroid and states, 
1234 


sternal bone marrow in, 
(Abst. ) 
Hyperthyroidism, epinephrine output from 


adrenal glands in, 981 
liver function in, 1331 
Hypertrophy, cardiac, 1239 
Hypnotics, 132 
in animals, antidotal action of, 1256 
Hypochloremia in pneumonia, effect of desoxy- 
corticosterone acetate on, 1642 
Hypodermoclysis, use of sodium sulfapyridine 
by, 594 (Abst.) ; 
Hypoglycemia, spontaneous, diet in, etiology 
and treatment of, 828 
Hypoprothrombinemia, intravenous use of 2- 
methyl-1, 4-naphthoquinone in, 
1865 (Abst.) 
vitamin K activity of 2-methyl-1, 4-naphtho- 
quinone and 4-amino-2-methyl-1- 
naphthol in, 818 


I 
Illuminator, vertical, for student microscope, 
868 


Illustration, introduction to, 740 7 

Immune bodies, effects of gum acacia on pro- 
duction of, 330 

Immunologic test for human blood and human 
protein in stools, 1030 

Indicators with or without glass electrodes, 

Indoluria in rheumatoid arthritis, 1939 

Infantile paralysis, infective stools in, 1906 

Infection, sources of, 1075 (Abst.) 

Infections, urinary, organized sediment follow- 
ing pyridium administration in, 
1768 


virus, 244 
Infectious diseases, chemistry of, 1500, 1635 
mononucleosis, syphilis in, serologic reac- 
tions for, 1439 ° 
Infective stools in infantile paralysis, 1906 
Infestation, Strongyloides stercoralis, case of, 
1608 


Infusions, intravenous, massive, in narcotic 
poisoning, 1149 : 
effect of fever on anaphylactic 
phenomena, 125 
Injection apparatus, constant, 1647 

of ear vein of rabbit, aid in, 1956 
Injections, constant rate, apparatus for, 383 
Ink-writing pointer in kymographic work, 1650 
Insemination, artificial, of white rat, 1361 
Insufflation, uterotubal, experimental, 1447 

in rabbit, 1129 
Insulin allergy simulating coronary occlusion, 
109 


Inhibitory 


effect of, on glucose tolerance, 1073 (Abst.) 
effects of, on blood pyruvate, lactate, and 
glucose, 1928 
Internal medicine, fundamentals of, 439 (B. 
Rev.) 
mucous membrane, 
tion in, 1869 
Intoxication, use of urine 
for, 1555 (Abst.) 
Intramuscular administration of sodium sulfa- 
pyridine, 314 
electrode, 
using, 1659 
Intrastate evaluation of 
syphilis, 1789 
administration, experimental, 
preparation of cholesterol emulsion 
for, 1679 
of liver extract in patients with sickle- 
cell anemia, 1470 
injection of colloids, 330 
Intubation tubes for insufflation anesthesia in 
dogs, 854 
In vivo study in rabbit, 1111 
Iodine absorption by serum of epileptic pa- 
tients on bromide therapy, 836 
content of blood, urine, and saliva of nor- 
mal persons, 1942 
of whole blood and serum, 365 
cutaneous hypersensitivity to, 302 
Iodophthalein in treatment of typhoid-para- 
typhoid carriers, 1072 (Abst.) 
Iontophoresis, administration of acetyl-f- 


Intestinal allergic reac- 


in chemical test 
Intranasal electroencephalogram 
serologic tests for 


Intravenous 


methylcholine chloride by, 1012 
Tron, wae on hemoglobin regeneration, 
2 














SUBJECT INDEX 


Iron, effect of—Cont’d 


on phosphorus, calcium, 

metabolism, 351 

ingested, effect of, on tests for occult blood 
in stools, 727 

metabolism of, 734 

varying dosages of, hemoglobin response to, 

comparison of, 1482 

eo leucocyte changes in, 


and nitrogen 


Irritation, 


8 
Isolation and identification of poisons, 1077 
(B. Rev.) 
of Brucella from human brucellosis, tech- 
nique for, 1961 
of sporulating anaerobes, 1957 
Isopropyl alcohol as dehydrating agent and 
preservative for biological speci- 
mens, 1788 
Item, announcement of unassembled examina- 
tions, 1866 


J 


Jaundice, bilirubin in persons with, 576 
dextrose tolerance in, 1992 (Abst.) 
hemolytic, congenital, 95 
renal lesions associated with, 914 (Abst.) 

K 
Kahn test for syphilis, 637 
Kidney, capacity of, to concentrate urine in 
acute glomerulonephritis, 1160 
function, 212 
of rabbits, experimental lesions in, 950 
parenchyma in diuresis, 211 
surgical, hypertension and, 1707 (Abst.) 

Kline syphilitic test, antigen pipette for, 562 
test for syphilis, 637 

Kymographic work, cellophane straw used as 

an ink-writing pointer in, 1650 


L 
Labor, —_ K administered to mothers in, 
5 


Laboratory, clinical, determination of vitamin 
nutrition, 45 
photography with method of 

photomicrographs, 1064 
studies in falciparum malaria of drug ad- 
dicts, 1034 : 
text in pharmacology, 1078 (B. Rev.) 
Lactate, effects of insulin, metrazol, and elec- 
tric shock on, 1928 
Lantern slides, a new technique, 1224 
Lead absorption and intoxication in man, 913 
(Abst. ) 
dust, workers exposed to, effect of vitamin 
C on, 1478 
in experimental asphyxia of tumors, 1120 
Leprosy, 1236 (B. Rev.) 
Leptotriches of Parinaud’s conjunctivitis and 


preparing 


gram-positive microorganisms, 
staining within tissues, 1554 
(Abst. ) 


Lesion, histological, in lymph nodes in infec- 
tious mononucleosis, 1233 (Abst.) 
Lesions, —_ phenolphthalein test 
or, 7 
in kidneys of rabbits, 950 
of brain and spinal cord, regional diagnosis, 
compendium of, 756 (B. Rev.) 
pathologic, in organs of cats, guinea pigs, 
and frogs, 1565 
Leucemia, 38 
Leucemias, ae chemistry observations in, 
10 


Leucocyte changes in acute peritoneal irrita- 
tion, 468 

decreased fragility of erythrocytes 
interfering with, 1953 

following transfusion of preserved blood, 


count, 


Leucocytes, change in number of, in pneu- 
, mococcic infection, 1708 (Abst.) 
in blood containing gum acacia, method fo: 

counting, 1664 
motility and chemotaxis of, 1399 (Abst.) 

Leucocytosis, mechanism of, 1074 (Abst. ) 

Levulosuria, 1553 (Abst.) 

Light reflection from human skin, photographic 

aspect of, 1852 
Line test 7 vitamin D, osteotropic dyes in, 
714 


é 
Lipase, serum, 1231 (Abst.) 
Lipid metabolism, 184 
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Lipids, blood, in blood dyscrasias, determina- 
tion of, 1978 
Liver disease, Takata-Ara test in, 156 
extract in patients with sickle-cell anemia, 


1470 
function test, hippuric acid, 1330 
gum acacia, effects of, on, 330 
histopathologic findings in, 785 
therapy, eosinophilia following, development 


treatment of polycythemia vera with, 1137 
Lobeline, — of blood velocity by, 


66 

Low-grade chronic illness, 621 

nonfilament-filament ratio following ad- 

ministration of autogenous vac- 
cines to persons with, 1453 

Lung air, alcohol of, 1527 

Lymphoblastoma, follicular, 1395 (Abst.) 

Lymphosarcoma, case of, report of, 630 


M 


Macronucleolus and nucleonucleolar ratio of 
cancer to histologic grading, 1612 

Magnesium content of blood serum and urine, 
52 


sulfate in bronchial asthma, 340 
intravenous administration of, 
——— changes 
16 


electro- 
following, 


Malaria, falciparum, of drug addicts, labora- 
tory studies in, 1034 

Malignant tumors, primary, of spleen, 630 

Manometer, glass-capsule, for recording blood 
pressure, 1520 

Manson’s tropical diseases, 439 (B. Rev.) 

Manually operated ergometer, 1357 

Marchiafava-Micheli syndrome, 1434 


Marrow, sternal, aspirated, method for pre- 
paring smears and _ sections of, 
1784 

Massive intravenous infusions in narcotic 


poisoning, 1140 

Materia medica, toxicology, and pharmacology, 
synopsis of, 1709 (‘B. Rev.) 

Mazzini test for syphilis, 637 

Measurement of pH and oxidation-reduction 
potential of bacterial cultures, 
=4 


0 
of red — cell diameter by diffractometer, 


Measurements, surface tension, of guinea pig 
complement, 1599 

Meat extractives in studies of gastric func- 
ion, 823 

Mechanically recording blood 
curves, 1945 

Media, culture, apparatus for titrating, 1375 

Medical drawings, types of, 168 

illustration, 740, 901, 1064, 1224, 1388, 1687, 


sedimentation 


laboratory technic, applied, 
1077 (B. Rev. 
problems of high altitude flying, 263 
specialists, directory of, 918 (B. Rev.) 
subjects, rubber casts of, 1981 
Medicine, practice of, 1400 (B. Rev.) 
Medium, culture, developing egg as, 242 
dextrose yeast extract, for isolation of 
fungi from sputum, 1195 
sugar, for identification of colon-typhoid 
__.... group, 1951 
Meningitis, pneumococcic, treatment of, 1705, 
1707 (Abst.) 
treatment of, with 1705 
Abst.) 
Menotoxin, studies on, 598 
Menstrual disorders and _ sterility, diagnosis 
and treatment of, 1709 (B. Rev.) 
Metabolism apparatus for studying oxygen 
consumption of guinea pigs, 1521 
carbohydrate, 20 
metals in, 1093 
effect of iron on phosphorus, calcium, and 
nitrogen, 351 
of iron and copper, 734 
studies, rat cage for, 1849 
Metals, heavy, colloids of, in treatment of 
. rheumatoid arthritis, 1918 
in carbohydrate metabolism, 1093 
Methods of ferment investigation (Section 1), 
1557 (B. Rev.); (Sections 2, 3, 
. 4), 1557 (B. Rev.) 
2-methyl-1, 4-naphthoquinone in  hypopro- 
thrombinemia, 818, 865 (Abst.) 


essentials of, 


sulfapyridine, 
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Metrazol, effects of, on blood pyruvate, lactate, 
and glucose, 1928 - 
subcutaneous administration of prota- 
mine to,’ 1416 
Micro test of plasma prothrombin, 723 
Microanalysis, systém of, 183 
Microdetermination of nonprotein nitrogen, 
urea nitrogen, creatine, and crea- 
tinine of blood, 874 
Microdiffusion method for estimation of ace- 
tone, clinical application of, 878 
Microfragility test for measuring erythrocy te 
resistance, 703 
Microhemopipette method, combination, 703 
Microscope, vertical illuminator for, 868 
Microscopes, polarizing device for, 694 
Microtitration apparatus, 1375 
Microtome sectioning of entire brain, 1799 
Micturition, physiology of, 1237 (B. Rev.) 
Milk spots, pericardial, 435 (Abst.) 
Mole, hydatidiform, genesis of, 754 (Abst.) 
Monilia simulating pulmonary tuberculosis, 
bronchiectasis associated with, 624 
Monkey, allergic reactions in organs of, "1870 
Monocyte, 92 
Mononucleosis, infectious, 1233 (Abst.) 
syphilis in, serologic reactions for, 
Morphine, 25 
Moulage prosthesis, 901 
Mounting Giemsa type preparations, 
diaphane for, 869 
Mouse cage, model, 701 
Movement — apparatus to record, 
1344 
Muscle, intact, activity of, effects of decreased 
temperature on, 1913 
Musculo-skeletal system, polymorphonuclear 
toxic index in affections of, 754 
(Abst. ) 
fibers, 


Mice, 


1439 


use of 


nerve 
changes in, 1295 
Myocardial fibrosis, influence 
hypertrophy, 1239 
insufficiency, 203 


Myelinated histopathologic 


of, on cardiac 


N 


Narcotic poisoning, effect of massive 
venous infusions in, 1140 

Nasal simultaneous aspirator, use in gastro- 
enterology, 1184 

Nasopharynx, relation of, to ulcerative colitis, 
925 

Negro, blood serum calcium in, 1644 

Neoplastic diseases, 755 (B. Rev.) 

Nephritis, 194 

Nerve fibers, myelinated, 
changes in, 1295 

Nervous system, autonomic, in relation to ex- 
perimental and clinical phenomena, 
4 


intra- 


histopathologic 


central, ester-hydrolyzing activity of, 1017 
torula infection of, 299 
systems, peripheral and central, histopathol- 
ogy of, 1078 (B. Rev.) 
Nessler’s reaction, 1062 
Newborn, blood prothrombin levels in, determi- 
nation of, 1379 
effect on, of vitamin K administered to 
mothers in labor, 1305 
New York City area, iodine content of blood, 
urine, and saliva of normal per- 
son in, 1942 
Nicotine ee smoke, absorption of, 
2 


Nicotinic acid, effect of, on blood coagulation, 
1556 (Abst. ) 
in blood and urine, determination of, 1042 
Nitric and_ sulfuric acids, cleaning mixture, 
1 


797 
Nitrogen, distillation of, 1843 
metabolism, effect of iron on, 351 
Nomograms, elimination of, in determination 
of whole blood specific gravity by 
falling-drop technique, 1681 
Nonfilament-filament ratio changes following 
administration of autogenous vac- 
cines to persons with low-grade 
chronic illness, 1453 
in patients with low-grade chronic ill- 
ness, 621 
Nonprotein nitrogen of blood, microdetermina- 
tion of, 874 
Nonreaginic food allergy, familial, 1878 
as “ee cause of common cold, 
757 
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Nontraumatizing method of inducing pneu- 

— infection in albino rats, 
1 

N-propyl disulfide anemia, biochemical studies 
of blood of dogs with, 996 

Nucleonucleolar and macronucleolus ratio of 
cancer to histologic grading, 1612 

Nutrition, vitamin, determination of, 45 


O 


appetite of patients with, effect of 
belladonna on, 477 
hypertension in relation to, 930 
Objective circulation time test, 1966 
Occlusion, coronary, insulin allergy simulat- 
ing, 1090 
Occult blood in stools, effect of ingested iron 
on tests for, 727 
Ocular — electroencephalograms using, 
59 


Obesity, 


Oesting’s technique, colorimetric quantitation 


by, 
Operating table, 1197 4 
Opsonocytophagic indices, method for stain- 
ing blood smears in determining, 
1811 
test, evaluation of, 1396 (Abst.) q 
Oral administration of typhoid vaccine, pro- 


tective antibodies produced by, 
1583 

ingestion, avpearance of blood bromide after, 
325 

simultaneous aspirator, use in gastroenterol- 
ogy, 1184 

Organic acid-soluble phosphorus of red blood 

cells, 190 

chemicals for therapeutic use, development 
of, 131 


solvents, bilirubin in, solution and diazotiza- 
tion of, 1206 
Organs, abdominal, allergy of, 1867 
of cats, guinea pigs, and frogs, pathologic 
lesions in, 1565 
Orthostatic hypertension, 1398 (Abst.) 
Oscilloscope, 1352 
Osmic acid, method of ‘staining fat in frozen 
sections with, 1991 (Abst.) 
Osteotropic dyes in modified line test for 
vitamin D, 714 
Oven, paraffin, temperature, 559 
Overdosage of sulfapyridine, 1256 
Oxidation-reduction potential of bacterial cul- 
tures, vessel for measurement of, 
1513 
Oxygen consumption of control and thyreoac- 
tivator-treated guinea pigs, appa- 
ratus for studying, 1521 
of air in oxygen tent, absorption bulb and 
syringe for determining, 1376 
atmospheres of varying, effect of 
sulfapyridine in pneumococcus in- 
fected mice in, 1915 
tent, determining oxygen of air in, 1376 
Oxygenator for blood, 1803 


tension, 


r 


Paget’s disease, hyperphosphatasemia of, 1333 

p-Aminobenzoic acid, inhibition of action of 
sulfanilamide by, 917 (Abst.) 

Pancreatitis, edematous, acute, 1901 

Paraffin oven, temperature, 559 

Paralysis, infantile, infective stools in, 1906 

Parasitology, clinical, 1401 (B. Rev.) 

Parathyroid activity, adrenal glands in, epi- 
nephrine secretion from, 1084 

Parotid — on blood sugar, influence of, 

09 


nocturnal hemoglobinuria with 
hemolytic anemia, 1434 
Pathologic conditions, Saccharomyces fragilis 
Jorgensen associated with, 294 
Pathological histology, 1078 (B. Rev.) 
Pathology, cardiovascular, experimental stud- 
ies in, 1565 
of reticulo-endothelial system, 89 
Pediatrician, compleat, 1077 (B. Rev.) 
Pellagra, 35 
Pencil dust technique for 
tion, 1695 
Penetrometer study, 1775 
Pericardial sac, epinephrine injected into, 297 
Pericardium, milk spots, 435 (Abst.) 
Peritoneal irritation, acute, leucocyte changes 
in, 468 


Paroxysmal 


medical illustra- 























SUBJECT INDEX 


Pernicious anemia, 458, 1235 (Abst.) 
blood chemistry determinations in, 1177 


pH, blood, syringe type glass electrode for 
measurement of, 884 
measurements with precision glass. elec- 


trode at various temperatures, 
standardization of, 892 
of bacterial cultures, vessel for measurement 
of, 1513 
Phagocytic cells of mammalian tissues, 92 
Pharmacological basis of therapeutics, 1710 
Rev.) 
Pharmacology, laboratory text in, 1078 (B. 
Vv.) 
medica, toxicology and, synopsis 
of, 1709 (B. Rev.) 
of silica, 774 
Phenol red, determination of, with Evelyn 
colorimeter, 732 
Phenolphthalein in urine, 1148 
studies, 1148 : 
test for gastrointestinal lesions, 687 
Phenolsulphonephthalein test of renal func- 
tion, 587 : 
B-phenylethylamine, 134 
Phosphorus compounds, 200 
effect of iron on, 351 
of red blood cells, 190 
radioactive, in rodents, 1014 
Photelometric determination of bilirubin in 


materia 


urine, 423 
seeds: colorimeter, alternating current, 
4 . 
hemoglobinometer, observations with, 1054 


procedures for microdetermination of non- 
protein nitrogen, urea nitrogen, 
creatine, and creatinine of blood, 


87 

Photographic aspect of light reflection from 
human skin, 1852 

Photography, with a method of preparing 
photomicrographs, 1064 

Photometric determination of sugar in biolog- 
ical fluids by ferricyanide reduc- 
tion, 1969 

a new method of preparing, 
064 


Photostatic camera, 386 
Physical studies of blood and stroma in poly- 
cythemia and beef embryo, 1492 
American College of, 1709 (B. 
Rev.) 
Physiology of micturition, 1237 (B. Rev.) 
of reticulo-endothelial system, 89 
Physostigmine, 24 
Phytotoxic reactions of some blood sera, 597 
Pipette, antigen, for Kline syphilitic test, 562 
automatic, 1668 
hematocrit tube filling, 1348 
Pipetting machine, 1668 
Pituitary adenoma, chromophobe, with 
monds’ disease, 1289 
gland, disease of, alteration of glucose toler- 
ance in, 360 
Plants, edible wild, 756 (B. Rev.) 
Plasma, acid-base balance in, 513 
albumin in healthy individuals, 1838 
blood, ascorbic acid in, determination of, 


« 


Physicians, 


Sim- 


in diuresis, 211 
protein concentration after severe hemor- . 
rhage, 1144 
prothrombin, micro test of, 723 
specific gravity of, 1934 
volume concentration after severe hemor- 
rhage, 1144 
Platelet — in thrombocytopenic purpura, 
89 


Pneumococcic infection, 1708 (Abst.) 
in albino rats, nontraumatizing method of 
inducing, 1181 
type-specific, immune reactions of carriers 
and noncarriers of, 1553 (Abst.) 
Pneumococcus, anaerobic, 307 
infected mice, therapeutic effect of sulfa- 
pyridine in, 1915 
typing by ‘“Quellung” reaction, 
technique for, 1672 
in pneumonia, 1075 (Abst.) 
Pneumonia, allergic, 1427 
amniotic fluid, chronic, 772 
experimental, in dogs, polarographic study 
of blood sera in, 1500 
hypochloremia in, effect of desoxycorticos- 
terone acetate on, 1642 


improved 

















SUBJECT INDEX 


Pneumonia—Cont’d 
in dogs, cystine content of hydrolysates of 
blood sera in, 1635 
in rats, treatment of, 1284 
patients, clinical reactions in, 1461 
pneumococcal, 38 
pneumococcus typing in, 1075 (Abst. ) 
recurrence in, 62 
Sabin agglutination test as control of sul- 
fapyridine treatment of, 752 
(Abst. ) 
tests as indices in recovery in, 1555 (Abst.) 
treatment of, combined effects of sulfapyri- 
dine and barbiturates, 793 
with sulfapyridine, 1866 (Abst. ) 
Poisoning, digitalis, pathologic lesions pro- 
duced by, 1565 
narcotic, effect of massive intravenous in- 
fusions in, 1140 
Poisons, their “3 and identification, 1077 
: ev.) 
light method, histopathologic 
changes in myelinated nerve fibers 
observed by, 1295 
Polarizing device for microscopes, 694 
Polarographic study of blood sera in experi- 
mental pneumonia in dogs, 1500 
Poliomyelitis, experimental, 755 (B. Rev.) 
Pollen, atmospheric, at Moscow, Idaho, 311 
Polycythemia, blood and stroma in, 1492 
vera, treatment of, 1137 
Polymorphonuclear toxic index 
of musculo-skeletal 
(Abst. ) 
Porphyrin, urinary, before and after hydrol- 
ysis, 1676 
Porphyrinogenesis, theory of, 323 
Potassium = pee in arterial hypertension, 
4 


Polarized 


in affections 
system, 754 


sulfocyanate, depressor effect of, 658 
Practice of medicine, 1400 (B. Rev.) 
Precipitin reactions in rheumatoid arthritis, 

464 
Pregnancy disorders, pregnanediol in, 1555 
(Abst. ) 
late, blood findings in, 1487 
toxemias of, blood during, 664 

Visscher-Bowman chemical test for, 1374 
Pregnanediol excretion, 1555 (Ab st.) 
Pregnant women, acid-base balance in plasma 

and blood cells of, 513 
Preservation, blood, studies in, 1473 
of specific anti-M and anti-N agglutinins 
with toluol, 866 
Preservative for biological specimens, 1788 
Preserved blood ‘‘banks’’ in transfusion, 82 
emma of, leucocyte count following, 
911 


Pressor agents, 134 
Primary malignant tumors of the spleen, 630 
Principles of hematology, 440 (B. Rev.) 
Problems in lipid metabolism, 184 
Prosthesis, moulage, 901 
Prostigmine, 24 
Protamine, subcutaneous administration of, 
to rabbits and mice, 1416 
Protective antibodies produced by typhoid 
vaccine, 1583 
human, in stools, 
for, 1030 
plasma, concentration after severe hemor- 
rhage, 1144 
serum, determination of, 1046 
Proteins, electrical charge of, 174 
isoelectric point of, 174 
Prothrombin, 1990 (Abst.) 
determination in blood, 408 
estimation using Russell viper venom, 1366 
in citrated blood, 1473 
in newborn, determination of, 1379 
time, determination of, 1058 
plasma, micro test of, 723 
Protozoal infection, 246 
Public health, bacteriology of, 1558 (B. aa 
and chemistry, handbook of, 1237 (B. 


Protein, immunologic test 


ev.) 
Puerperal women, acid-base balance in plasma 
and blood cells of, 
Pulmonary tuberculosis, monilia simulating, 
bronchiectasis associated with, 624 
Purpura, allergy in relation to, 1105 
production of, 493 
thrombocytopenic, 913 (Abst.) 
in guinea pig, 648 
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Pyridium administration in urinary infec.ions, 
organized sediment following, 1768 
Pyruvate, blood, in vitamin B: deficiency, 1314 


Q 


Quantitation, colorimetric, by Oesting’s tech- 
nique, 881 
Quantitative estimation of acetone and ace- 
toacetic acid in urine, 1216 
of Seo in hyperglobulinemia, 
1 


“Quellung”’ reaction, pneumococcus typing by, 
improved technique for, 1672 

Quick’s test simplified by use of stable throm- 
boplastin, 1990 (Abst.) 


R 


Rabbit, ear vein of, aid in injection of, 1956 
heart blood samples, blood sugar values 
from, 725 
in vivo study in, 1111 
serum, antipneumococcic, 1461 
uterotubal insufflation in, 1129 
Rabbits, = of, experimental lesions in, 
0 
emenace administration of protamine 
0, 6 
Rack for syringe outfit in use, 388 
Radioactive phosphorus in rodents, 
tion of doses of, 1014 
Ragweed pollen extracts, development of sen- 
sitivity to, in guinea pig, 1603 
Rat, albino, pneumococcic infection in, non- 
ee method of inducing, 


distribu- 


cage for metabolism studies, 1849 
pneumonia in, treatment of, 1284 
white, artifical insemination of, 1361 
Ratio, macronucleolus and nucleonucleolar, of 
cancer to histologic grading, 1612 
of free _—~ phenolphthalein in urine, 


Raynaud’s disease, capillary studies in, 1729 
Reaction, formol-gel, 1211 
phytotoxic, of some blood sera, 597 
precipitin, in rheumatoid arthritis, 464 
“Quellung,” improved technique for 
mococcus typing by, 1672 
Takata-Ara, in cerebrospinal fluid, 1079 
Weltmann’s coagulation, simple modifica- 
tion of, 1795 
Rectum, carcinoma of, 1707 (Abst.) 
Red blood cell diameter, measurement of, by 
diffractometer, 696 
cells in acidotic states, acid-soluble phos- 
phorus of, 190 
Reduced blood, undiluted, hemoglobin estima- 
tion with, 1823 
Refrigeration, patients with cancer subjected 


pneu- 


Regional diagnosis in lesions of brain and 
spinal cord, compendium of, 756 
(B. Rev.) 
Renal aspects of experimental 
hypertension, 1713 
function, 1864 (Abst.) 
in hypertension, 1718 
phenolsulphonephthalein test of, 587 
lesion associated with jaundice, 914 (Abst.) 
with sulfapyridine therapy, 436 (Abst.) 
rs, clearance tests in relation to, 


and clinical 


pressor system, 1716 
tubules following sulfathiazole, crystalline 
concretions in, 594 (Abst.) 
Respiratory allergy, fungi in, 1593 
Resuscitation, methods of, 272 
Reticulo-endothelial function of 
patients, 809 
granuloma, 1398 (Abst.) 
system, its physiology and pathology, 89 
Rheumatoid arthritis, glucose tolerance curves 
in, effect of diet on, 675 
gold salts in treatment of, ‘toxic reactions 
with, 1629 
sodium thiomalate, in, 1750 
on, effect of, 1274 
indoluria in, 1939 
precipitin reactions in, 464 
treatment of, 
Rhinitis, vasomotor, 802 
Riboflavin, 21 
Rickettsial infection, 245 
infections, bacillary and, 1401 (B. Rev.) 


cancer 
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Rodents, radioactive phosphorus in, 1014 

Rodilone, toxic effects of, in anoxia, 479 

Roentgen sickness, 39 

Rouleaux, sedimentation rate of, 545 

Rubber casts of medical subjects, 1981 

Russell viper venom, prothrombin estimation 
using, 1366 


Ss 


Sabin agglutination test, 1555 (Abst.) 
as control of sulfapyridine treatment of 
pneumonia, 752 (Abst.) 
Saccharomyces fragilis Jorgensen, 294 
Saliva, iodine content of, in normal persons, 


subcutaneous administration of, to 
rabbits and mice, 1416 

in treatment of rheumatoid ar- 
thritis, toxic reactions with, 1629 
Searlatinal serums, 1991 (Abst.) 

Schick reaction, 1232 ¢Abst.) 


Salmine, 


Salts, gold, 


Scientific illustrations, sharpness considera- 
tions in making, 1388 
Scurvy, human experimental, 1989 (Abst.) 


Sediment following pyridium administration 
in urinary infections, 1768 
Sedimentation curves, blood, mechanically 
recording, 1945 
rate in healthy girls, 987 
in patients with low-grade chronic illness, 
2 


technique for, 542 
Westergren, technique, 1516 
Semisolid double sugar medium for identifica- 
tion of colon-typhoid group, 1951 
to egg albumen and ragweed 
pollen extracts in guinea pig, effect 
of carbon tetrachloride and thy- 
roxin on, 1603 
Septicemia, staphylococcic, 1232 (Abst.) 
Sera, blood, cystine content of hydrolysates 
of, 1635 
phytotoxic reactions of, 597 
Serologic reactions, false positive, for syphilis 
in infectious mononucleosis, 1439 
intrastate 


Sensitivity 


tests for syphilis, method for 
evaluation of, 1789 
transient positive, 791 
Serology of syphilis, 139 
Serum, albumin-globulin ratio of, 1553 (Abst.) 
amylase test, 1901 
bacteriostatic properties of, in patients 
with rheumatoid arthritis, effect of 
gold sodium thiomalate on, 1274 
calcium, blood, in negro, 1644 
cholesterol studies following acetyl-8-methyl- 
choline chloride by iontophoresis, 
1012 
electrophoresis with reference to, 174 
globulin in hyperglobulinemia, 1211 
human, effect of, on blood antitoxin titer and 
Schick reaction, 1232 (Abst.) 
iodine absorption by, of epileptic patients 
on bromide therapy, 836 
content of, 365 
lipase, 1231 (Abst.) 
protein, application to, 179 
determination of, 1046 
rabbit, antipneumococcic, 1461 
in type I pneumococcus infection of albino 
rats, 1284 
Sharpness considerations in making scientific 
illustrations, 1388 
Shaving brushes, anthrax in, 1032 
Shock, circulatory failure of capillary origin, 
751 (Abst.) 
pathologic physiology of, 121 
Short wave therapy, foundations of, 1400 (B. 
Rev.) 
Shwartzman phenomenon, effect of histaminase 
on, 1432 
Sicca hemometer, 1824 
Sickle-cell anemia, liver extract in, 1470 
Silica, pharmacology of, 774 
Silicic acid, fatal intravenous doses of, 774 
Silver anniversary number, 


Simmonds’ disease, chromophobe pituitary 
adenoma with, 1289 
Skin, human, light reflection from, photo- 


graphic aspect of, 1852 
Slide technique, 557 
Slides, lantern, 1224 


Smears and sections of aspirated sternal mar- 
row, method for preparing, 
vaginal, staining, 1200 


1784 
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Smegma bacillus, 1705 (Abst.) 
Smoke, clparette, absorption of nicotine from, 
1322 


chloride crystallization by cerebro- 
spinal fluid, 483 
studies in arterial hypertension, 344 
aint intramuscular administration 
of, 314 : 
use of, by hypodermoclysis, 594 (Abst.) 
_urinary, volumetric determination of, 889 
Solution and_ diazotization of bilirubin in 
chloroform, 1206 
Specific gravity apparatus, inexpensive, 1959 
of blood and body fluids, 1370 
of body fluids, method for determining, 


564 
of stools, 1775 
studies, blood, 1934 
determining blood volume changes by, 


Sodium 


Sphygmoscope, student, 1192 
Spinal cord and brain, device for fixing, in 
one piece, 1809 
fluid, chloride concentrations in, 535 
colloidal carbon flocculation test in, diag- 
nostic value of, 1349 
Spirochetal infection, 246 
Spirocheticides, 137 
Splanchnicotomy, bilateral, in dogs, depressor 
effect of potassium sulfocyanate 
before and after, 658 
Spleen, congenital absence of, 772 
tumors of, 630 
Splenic ~— in thrombocytopenic purpura, 
9 


Spontaneous hypoglycemia, diet in, 828 
Sporulating anaerobes, isolation of, 1957 
Sputum, aspiration of, 1396 (Abst.) 
isolation of fungi from, 1195 
Stain for fat and elastic tissue, combined, 1991 
(Abst. ) 
Gram modification of, 1518 
Staining blood smears in determining opsono- 
cytophagic indices, 1811 
gram-positive organisms in frozen sections, 
1076 (Abst.) 
jars, turntable for, 562 
method for hemosiderin pigment in heart- 
failure cells, 700 
vaginal smears, 1200 : 
Stand for aseptic operations with Horsley- 
Clarke’s stereotaxic instrument, 


1657 
Standardization of certain factors in cutaneous 
“venostasis” bleeding time _ tech- 
nique, 1812 
Standards, elimination of, in determination of 
whole blood specific gravity by 
falling-drop technique, 1681 
Staphylococci, ‘ a test for, 1864 
st.) i 
effect of “ee and sulfanilamide on, 
6 


an wae! of, use of slide agglutination 
to determine, 1865 (Abst.) 
septicemia, 1232 (Abst. ) 
Staphylococcus toxin, effect of sulfapyridine 
on, 1111 
instrument, Horsley-Clarke’s, 
a for aseptic operations with, 
57 
male, testicular in, 1708 
Abst. ) 
menstrual disorders and, diagnosis and treat- 
ment of, 1709 (B. Rev. 
Sternal marrow, aspirated, method for pre- 
paring smears and sections of, 1784 
Stools, composition of, effect of bran on, 1774 
human blood and human protein in, im- 
munologic test for, 1030 
infective, in infantile paralysis, 1906 
Straw, cellophane, used as an _ ink-writing 
pointer in kymographic work, 1650 
Streptococci, human hemolytic, 435 (Abst.) 
Streptococcus, convalescent serums, scarlatinal, 
1991 (Abst.) 
Stroma in polycythemia and beef embryo, 1492 
Strongyloides stercoralis infestation, case of, 


Stereotaxic 


Sterility, biopsy 


16 

Subcutaneous administration of protamine 
(salmine) to rabbits and mice, 
effect of, 1416 

Sugar, blood, normal values in children, 1864 


bst.) i 
parotid gland on, influence of, 1009 
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Sugar—Cont’d 
in biological fluids, photometric determina- 
tion of, 1969 
medium for identification of colon-typhoid 
group, 1951 
urine, estimation-of, 1220 
Sulfanilamide, absorption of, 371, 594 (Abst.) 
and its derivatives, test for, 401 : 
anti-enzymatic nature of bacteriostatic ac- 
tion of, 1072 (Abst.) 
clinical, toxicity of, 592 (Abst.) 
determination in blood, 887 
source of error in, 1052 
effect of, on blood pigments, 1234 (Abst.) 
on hemoglobin metabolism and hepatic 
function, 591 (Abst.) 
on staphylococci and B. coli, 1756 
hepatitis, toxic, due to, 785 
micro bedside test for determination of, 914 
Abst.) 
on acid-base balance, effect of, 1154 
patients under treatment with, 1989 (Abst.) 
relation of p-aminobenzoic acid to action of, 
917 (Abst.) 
toxic effects of, in anoxia, 479 
Sulfapyridine and barbiturates, combined ef- 
fects, in treatment of pneumonia, 


793 
and serum in treatment of pneumonia, 1556 
Abst.) 
clinical toxicity of, 592 (Abst.) 
determination of, source of error in, 1052 
effect of, on blood pigments, 1234 (Abst.) _ 
on hemoglobin metabolism and _ hepatic 
function, 591 (Abst.) 
on staphylococci and B. coli, 1756 
on staphylococcus toxin, 1111 
in blood, level of, 1863 (Abst.) 
in experimental brucellosis, 616 ; 
in pneumococcus infected mice, therapeutic 
effect of, 1915 f 
in type I pneumococcus infection of albino 
rats, 1284 
overdosage, 1256 
prolonged administration of, 1399 (Abst.) 
sodium, 314 
therapy, clinical aspects of, 919 
renal lesion with, 436 (Abst.) 
toxic effects of, in anoxia, 479 
treatment of meningitis with, 1705 (Abst.) 
_ pneumonia with, 1866 (Abst.) 
Sulfate, inorganic, significance “of concentra- 
tion of, in serum, 1864 (Abst.) 
Sulfathiazole, crystalline concretions in renal 
tubules following, 594 (Abst.) 
in blood and urine, 1706 (Abst.) 
overdosage of, 1261 
prolonged administration of, 1399 (Abst.) 
Sulfocyanate, potassium depressor effect of, 
: 6 


Sulfonamides in dermatology, 1407 
Sulfuric and nitric acids, cleaning mixture, 
1797 


Surface tension measurements of guinea pig 
complement, 1599 
Sympathectomy, capillaroscopy before and 
after, 1742 
Sympathomimetic substances, 25 
Syphilis, 1286 (B. Rev.) 
arsenic sensitization in therapy of, 126 
latent, diagnosis of, 749 (Abst.) 
serologic reactions for, in infectious mon- 
onucleosis, 1439 
tests for, method for, intrastate evaluation 
of performance of, 1789 
for transient positive, 791 
serology of, 139 
tests of, comparison of, 637 
Syphilitic test, Kline, antigen pipette for, 562 
Syringe outfit, rack for, 388 


type glass electrode for measurement of 


blood pH, 884 


T 


Table, dissecting and operating, 1197 
Takata-Ara reaction. in cerebrospinal fluid, 


test in liver disease, 156 
“Target-cell” anemia, 1398 (Abst.) 
Tattoo machines, modified tube for, 1525 
Technique for sedimentation rate, 542 
Temperature, decreased, effects of, on activity 
of intact muscle, 1913 
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Temperature—Cont’d 
for colorimetric determinations, 1062 
paraffin oven, 559 
Temperatures, body, lowering of, observations 
on, z 
subcritical, human tissues subjected to, 753 
Abst.) 
various, standardization of pH measure- 
ments with precision glass elec- 


trode, 892 
Test, benzidine, for hemolysis, 736 
circulation time, objective (fluorescein 


method), 1966 
for sulfanilamide and its derivatives, 401 
(galactose) for thyroid disease, 434 (Abst.) 
gonococcus fixation test, 39 
immunologic, for human blood and human 
protein in stools, 1030 
in diagnosis of latent syphilis, 749 (Abst.) 
line, for vitamin D, osteotropic dyes in, 714 
liver function, hippuric acid, 1330 
micro, of plasma prothrombin, 723 
microfragility, for measuring erythrocyte 
resistance, 703 
phenolphthalein, for gastrointestinal lesions, 


alanis | * eed of renal function, 
7 


serum amylase, 1901 

Takata-Ara, in liver disease, 156 

thermal reaction in rabbit, 1461 

sb cumancaiie same chemical, for pregnancy, 
74 

ros sr of phenolphthalein on, 
8 


Testicular biopsy, 1708 (Abst.) 
Testing fluids, preparation of anti-M, anti-N, 
anti-A, and anti-B testing fluids, 


1338 
Tests, clearance, in relation to renal pathol- 
ogy, 796 


dextrose tolerance, 436 (Abst.) 
for occult blood in stools, effect of ingested 
iron on, 727 : 
for syphilis, comparison of, 637 
glucose tolerance, results of, 1506 
serologic, for syphilis, method for intrastate 
evaluation of, 1789 
transient positive, 791 
Serres routine, significant errors in, 
52 
Tetraiodophenolphthalein tests, 332 
Therapeutic effect of sulfapyridine in pneu- 
mococcus infected mice, 1915 
use, organic chemicals for, 131 
Therapeutics, pharmacological basis of, 1710 
(B. Rev.) 
Therapy, dermatologic, some recent advances 
in, 1403 
histamine, in allergy, 499 
liver, eosinophilia following, 457 
miscellaneous, 1411 
sulfapyridine, clinical aspects, 919 
Thermal reaction test in rabbit, 1461 
Thiamin, 20 
interaction with acetylcholine, 21 
Thiocyanate and body fluid analyses, meas- 
urement of extracellular fluid 
volume with, 1383 
Thrombocytopen, further observations on, 1266 
Thrombocytopenic purpura, 96, 913 (Abst.) 
in guinea pig, 648 
interrelationship of factors in, 489 
Thyreoactivator-treated guinea pigs, apparatus 
for studying oxygen consumption 
of, 1521 
Thyroid disease, test (galactose) for, 434 
st.) 
gland, disease of, alteration of glucose tol- 
erance in, 360 
Thyroparathyroidectomy, 1086 
Thyroxin, effect of, on sensitivity to egg al- 
bumen and ragweed pollen ex- 
tracts in guinea pig, 1603 
Tiselius, apparatus of, 176 
Tissue, carbon tetrachloride from, recovery of, 


combined oa fat and elastic, 1991 
is 


fluids in diuresis, 211 

freezing of, with “dry ice’ for micotome 
sectioning of entire brain, 1799 

gram-positive organisms in frozen sections, 
method of staining, 1076 (Abst.) 





2014 


Tissue—Cont’d 
Hamdi’s preserving solution, 915 (Abst.) 
macrophage, 91 s F ‘ 
staining tat in frozen sections with osmic 
acid, 1991 (Abst.) 
within, method of, 1554 (Abst.) 
subjected to subcritical temperatures, path- 
ologic changes in, 753 (Abst.) 
Tobacco, cutaneous manifestation from, 1399 
Abst. 
Toluol, anti-M ia anti-N agglutinins with, 
preservation of, 866 
Torula infection of central nervous system, 
299 


meningitis, 258 . 
Toxemias of late pregnancy, blood during, 664 
Toxic effects of sulfanilamide, sulfapyridine, 

and rodilone in anoxia, 479 
hepatitis due to sulfanilamide, 785 
reactions with gold salts in treatment of 
rheumatoid arthritis, 1629 a 
Toxin, staphylococcus, effect of sulfapyridine 
on, 1111 : 
Transfusion, blood “banks” in, 82 
of preserved blood, leucocyte count follow- 
ing, 1911 
Trichinella spiralis, 917 (Abst.) 
Trichinosis, incidence of, 753 (Abst.) 
Tropical diseases, Manson’s, 439 (B. Rev.) 
Trypanocides, 136 
Tube for tattoo machines, 1525 

hematocrit, filling pipette, 1348 

Tubercle’ bacilli, demonstration of, 
(Abst. ) ; Bs 
differentiated from smegma bacillus, 1705 
(Abst. ) 
effect of egg oil on, 1073 (Abst.) 
Tuberculin reaction, instability of, 
(Abst. ) 

tests, routine, significant errors in, 1652 
Tuberculosis, 287 

pulmonary, monilia simulating, 624 | 
Tubes and bottles, culture, bac.eriologic, cot- 

ton-pluz wrapping machine for, 
1040 


1396 


1397 


composition, as substitute for glass, 1957 
intubation, for insufflation anesthesia in 
dogs, 854 
Tumor, artificial, in brains of cats, production 
of, 1778 
asphyxia of, combinations of chemicals in, 
1120 
cell, of frontal bone, 319 
giant cell, of bone, 1705 (Abst.) 
of spleen, primary malignant, 630 
of vulva, 591 (Abst.) 
Turntable for staining jars, 562 
Typhoid carriers, 1072 (Abst.) 
fever, bone marrow in, bacteriologic culture 
of, 1024 
vaccine, protective antibodies produced by, 
1583 
U 
Ulcerative colitis, relation of nasopharynx to, 
925 


Urea determination for routine blood chemis- 
try, 405 
in blood and urine, 437 (Abst.) 
nitrogen of blood, microdetermination of, 
874 


Urinary androgens, extraction of, 881 

infections, organized sediment following 
pyridium administration in, 1768 

porphyrin before and after hydrolysis, 1676 

sodium, volumetric determination of, 889 

tract, chemotherapy in nonspecific infections 
of, 1863 (Abst.) 

Urine, acetone and acetoacetic acid in, 1216 

acetylcholine in, study of, 842 

alcohol in, determination of, 399 

ascorbic acid in, determination of, 1542 

bilirubin in, comparison of tests for, 1234 
(Abst. ) 

photelometric determination of, 423 

calcium in, determination of, 585 

chemical constituents, 214 

concentrate, in acute glomerulonephritis, 
capacity of kidney to, 1160 

control of urinary reaction, 752 (Abst.) 

creatine in, conversion of creatinine into, 


1673 
formation of, 751 (Abst.) 
hippuric acid in, determination of, 729 
iodine content of, in normal persons, 1942 


‘ 
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Urine—Cont’d 

isolation of paratyphoid, dysentery, and 
typhoid from, 592 (Abst.) 

magnesium content of, 521 
nicotinic acid in, determination of, 1042 
sugar, estimation of, 1220 
sulfathiazole in, 1706 (Abst.) 
urea in, 437 (Abst.) 

Urticaria, treatment of, 501 

Uterotubal insufflation, experimental, 1447 

in rabbit, experimental, 1129 


Vv 


autogenous, administration of, to 

persons with low-grade chronic 

illness, 1453 

typhoid, protective antibodies produced by, 
158% 


Vaccine, 


Vaginal smears, staining, 1200 

Variations in composition of gastric juice, 682 

Vasodilators, 135 

Vasomotor rhinitis, 802 

Vein, ear, of rabbit, aid.in injection of, 1956 

Velocity, a determination of, by lobeline, 
766 


Venom, Russell viper, prothrombin estimation 
using, 1366 

“Venostasis” bleeding time technique, cutane- 
ous, 1812 

Venous blood cultures, 382 

Ventricular failure, left, due to essential. hy- 
pertension, 1891 

Vertical — for student microscope, 

Vessel for measurement of pH and oxidation- 
reduction potential of bacterial 
cultures, 1513 

Virulence of Corynebacteria, 553 

testing, use of single guinea pig for, 863 

Virus infections, 244 

Viruses, 250 

ae chemical! test for pregnancy, 
1374 

Vitamin A, 23 

Bi deficiency, blood pyruvate in, 1314 

C, effect of, on workers exposed to lead 
dust, 1478 

D, line test for, osteotropic dyes in, 714 

IX, 595 (B. Rev.) - 

K activity of 2-methyl-1, 4-naphthoquinone 
and 4-amino-2-naphthol in hypo- 
prothrombinemia, 818 

administered to mothers in labor, effect 
on newborn of, 1305 
nutrition, determination of, 45 
Vitamins and drugs with cell catalysts, inter- 
action of, 20 
Volume, blood, and extracellular fluid, in in- 
fants and children, 1708 (Abst.) 
cell, of blood, measurement of, by Evans 
blue dye method, 1829 

changes, blood, method for determining, by 
specific gravity studies, 1545 

organized — technique for study of, 


plasma, concentration after severe hemor- 
: rhage, 1144 
Volumetric —, of urinary sodium, 
9 


Vulva, granulomas of, 434 (Abst.) 
tumors of, 591 (Abst.) 


Ww 


Water concentration of blood during toxemias 
of late pregnancy, 664 

Weil’s disease in Hawaii, 750 (Abst.) 

Weltmann’s coagulation reaction, simple mod- 
ification of, 1795 

Westergren sedimentation rate technique, 1516 

Wild plants, edible, 756 (B. Rev.) 

Woldman test, influence of phenolphthalein 
on, 1148 

Wrapping machine, cotton-plug, for bacterio- 
oe culture tubes and _ bottles, 

0 


X-ray studies, 454 


x 


Yeast extract medium, dextrose, for isolation 
of fungi from sputum, 1195 











